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ie nnOCEEDINGS 


OF THE 


American Gas Light Association. 


EWENDY PIE CH ANNUALSMEETING, 


HELD AT THE 


HOTEL CHAMBERLIN, OLD POINT COMFORT, VA., 


OcTOBER 20TH AND 21ST, 1897. 


First Day—MorNING SESSION. 


The Association was called to order at ro o’clock, A. M., by the 
President, Mr. Charles H. Nettleton. 


The following members were in attendance: 


Flonorary Members. 


Barker sii, - - - - Boston, Mass. 
Foote, Allen R., - - - Tacoma Park, D. C. 


Active Members. 


Africa, Walter G., - - - Manchester, N. H. 
Barret, A. H., -  - - - Louisville, Ky. 
Barrett Vye Ey - - - - Ardmore, Pa. 
Baxter,-Isaac C., - - - Detroit, Mich. 
Baxter, William H., - - - Petersburg, Va. 
Beadle, A. B., - - Philadelphia, Pa. 
Beal, Thaddeus R.,_ - - e. eNew -York, oN. Y. 
Beal, Wiliam R., - - - New York, N.Y. 
Betts, Edward, - - - - Wilmington, Del. 
Blodget, Charles W., - - Brooklyn, N. Y. 
Borgner, Cyrus, - - . - Philadelphia, Pa. 
Bowen, W. 5., - - - Newport News, Va. 


Bredel, Frederick, - - - Milwaukee, Wis. 


Brown, Ernest C.,_ - - New York, N. Y. 
Buckman, James, - . - Philadelphia, Pa. 
Burkes ames. bs = - : Princeton, N. J. 
Bush, Johns.) ee: - . - New York, N. Y. 
Callender, E. P.; - : - New York, N. Y. 
Capelle, GeorgeS., —- - - Wilmington, Del. 
Cartwright, William, A gh aS Philadelphia, Pa. 
Cathels, Edmund, : : - Hamilton, Ont. 
Chollar, Byron E., - - - St. Louis, Mo. 
Collins, John, - . = DOTLe elvis aN ony: 
Corbett, Charles H., : - Brooklyn, N. Y. 
Cowdery, Ed. G., - - - Milwaukee, Wis. 
Cressler, A./D., - : - Fort Wayne, Ind. 
Curley, Thomas, - - - Wilmington, Del. 
Daly, David R., — - : - Lersey Gity aN « 
Daniels, John M.. . - - Columbia, S. C. 
Dell. John, - . - St. Louis, Mo. 
Diall, M. N., - Sus oe ~ “berresLautes Ind: 
Dickey Chas, Elen 7 - Baltimore, Md. 
Dickey, Robert R., : - - Dayton, Ohio. 
Dotysbaulae - : - Long Branch, N. J. 
Egner, Frederick, - - - Norfolk, Va. 
Eilbeck: AY B:. - . ; Philadelphia, Pa. 
Paben (Chass lua : - Toledo, Ohio. 
Ferrier, James, - - - Columbus, Ga. 
Flemming, Dudley D., - - Jersey City, N. J. 
Floyd, Fred W., - - - New York City. 
Forstall Awe = - - == \LOntclaira Neale 
Forstall, Walton, — - - - Lockport, N. Y. 
Fowler, John, — - - - - Philadelphia, Pa. 
bg Cod Ory - - - - Lynn, Mass. 
(sandey, A, Cres - : - Lambertville, N. J. 
Gates, Frederick W., - - Hamilton, Ont. 
Greenough, M. S., - - - Cleveland, Ohio. 
Gribbel, John, - - - - Philadelphia, Pa. 
Hambleton, Francis H.., - - Baltimore, Md. 
Harbison, John P., - - Hartford, Conn. 
Harper, George H.,_ - - - Altoona, Pa. 
Fiarris;|eAg ee . - - Philadelphia, Pa. 


Herron! Sse aes: - - - Buffalo, N. Y. 


Humphreys, Alex. C., 
ELumphreys, GirjieR., 
Jenkins, E. H..; - 
Jourdan, James H., 
Kellogg, L. L., - 
Keppelman, John H., 
Knowles, W. P., - 
Beach Feber at- 
Learned, Charles A., 
Learned, E. C., - 
Learned, W. A,, 
Littlehales, Thomas, 
Littleton, A. W., 
Ludlam, Edwin, - 
Lynn, James T., - 
MacDonald, B. J., 


McCullough, Edmund H. 


McDonald, Wm., 
McElroy, John H., - 
MclIhenny, James S., 
Mcllhenny,.John, - 
Mcllhenny, John D., 
Middleton, R. L., - 
Miller, Alten S., - 
Miller eG. Oe Gree) a: 
MileraW mAs 
Milsted, Wm. N., 
Mitchell, K. M., - 
Morton, Fred N.,_ - 
Moses, Frank D., 
Neal, Geo. B.,- °- - 
Nettleton, Chas. H., 
Nute, Joseph E., — - 
Fages@arerelie, |r. 
Rave BaD yer - 
Payne,~M.J:; - 
Pearson, W. Hi, Jr... 
Perkins, James D., 
Pinkney, Edward A., 
Pratt, Edward G., 


’ 


News York Nt Vi. 
Lawrence, Mass. 
Covington, Ky. 
Brooklyn, N. Y. 
Sioux City, lowa. 
Reading, Pa. 
Richmond, Va. 
Taunton, Mass. 
Meriden, Conn. 
New Britain, Conn. 
Newton, Mass. 
Syracuse, N. Y. 
Quincy, Ill. 
Brooklyn, N. Y. 
Detroit, Mich. 
Newburgh, N. Y. 
Philadelphia, Pa. 
Albany, N. Y. 
Pittsburg, Pa. 
Washington, D. C. 
Philadelphia, Pa. 
Philadelphia, Pa. 
Washington, D. C. 
Long Island City, N. Y. 
San Francisco, Cal. 
Cincinnati, Ohio. 
New York,'N. Y. 
St. Joseph, Mo. 
Hoboken, N. J. 
Chicago, IIl. 
Charlestown, Mass. 
Derby, Conn. 

Fall River, Mass. 
Philadelphia, Pa. 
Fitchburg, Mass. 
Kansas City, Mo. 
Toronto, Ont. 
New York, N.Y. 
Witicaa Naa Ve 

Des Moines, Iowa. 


Prichard, Chas. F.. 
Quinn, Andrew K., 
Ramsdell, Geo. G., 
Rice, Harry. 5” - 


Ringwood, Thomas, 


Roots; tsi - 


Rowland, Charles L 


Rowland, Wm. L., 
Russell, Daniel R., 
Russell, Henry Z., 
Searle, R. M., - 

snelton, 1) Flex in 


>] 


Lynn, Mass. 
Newport, R. I. 
Philadelphia, Pa. 
Norfolk, Va. 
Ilion, N. Y. 
Connersville, Ind. 
Brooklyn, N. Y. 
Philadelphia, Pa. 
St. Louis, Mo. 
Honesdale, Pa. 
Atlanta, Ga. 
Philadelphia, Pa. 


Sherman, F.C, - New Haven, Conn. 


Slater; AWB; - - . - ' Providence, R. 1. 
Smith, Wm. H., - - - Bayonne, N. J. 
Somerville, James, - - - Indianapolis, Ind. 
Stacey, William, . - - Cincinnati, Ohio. 
Thompson, George Treadway, - New York, N. Y. 
Thwing, O. O., - . - St. Louis, Mo. 
Voorhis, A. M., - - - ~ \Nyuck, (Nive 
Walker, James H., - : - Milwaukee, Wis. 
Walters, Anderson H., - - Johnstown, Pa. 
Ward, William H., - - - Easton, Pa. 
Warmington, Daniel R., - - Cleveland, Ohio. 
Warmington, George H., - - Cleveland, Ohio. 
Watson, Charles, - - - = Gamdenaen ay], 
Weber, Oscar B.,_ - - - New York, N. Y. 
Wehner, Adolph F,_ - - - New York, N. Y. 


Wheeler, Fred B,  - . “ 
White, Henry H., : - 
White, William Henry, - - 


Long Branch, N. J. 
Portsmouth, Va. 
New York, N. Y. 


Williams, E. H., - - - - Waterbury, Conn. 
Williams, W.-L., - - - Paterson, N. J. 
Wood, Austin C., : - - Syracuse, N. Y. 
Young, John, - : - - Allegheny, Ta. 
Young, Robert, - : - - Allegheny, Pa. 


Associate Members. 


Collins, David J., - - - Philadelphia, Pa. 
Crane, William M., - - - New York, N. Y. 


Eaton, Alfred B., - — - - - Chicago, IIl. 
Hayward, S. F., : - - New York City. 
Henderson, E. H., - - - Pittsburgh, Pa. 
Knight, Charles S., - - : Fort Wayne, Ind. 
Mansur, John H., ; - - Royersford, Pa. 
Mather, Henry A., - - - Brooklyn, E. D,, N. Y. 
McDonald, Donald, - - - Albany, N.Y. 
Mordue, Thomas N. : - New York City. 
Page, Albion. L.,, - . - + New York, N.Y. 
Dersons..t ras, - - - Toledo, Ohio. 
Roper, George D., - - - Rockford, Ill. 
starr, George W.,_ - - - New Haven, Conn. 
Van Wie ts. G,,, - - : - Detroit, Mich. 
Van Wie, Peter G., - - - Hamilton, Ohio. 
Wells; Fred K.,, -- - - - Chicago, Ill. 
Wharton, Henry, - - - Philadelphia, Pa. 


THE PRESIDENT—I declare the 25th annual meeting of the 
American Gas Light Association open and ready for business. 


The first order of business will be the reading of the minutes . 
of the last meeting. 

On motion of Mr. Neal the reading of the minutes was dis- 
pensed with. 


THE PRESIDENT—The next business will be the reading of the 
report of the Council on applications for membership. 


‘The Secretary read the following report: 


OLD Point CoMForT, VIRGINIA, October 2oth, 1897. 


To the American Gas Light Association. 


GENTLEMEN :—Your Council has approved the following appli- 
cations for membership, and submit them to you with the recom- 
mendation that they receive favorable action : 


Proposed for Active Membership. 


Bissell, West, Jersey City, N. J., Assistant Superintendent United 
Gas Improvement Co., Jersey City, N. J. 
Bowes, M., Raleigh, N. C., Superintendent Raleigh Gas Co. 


6 

Burrage, Albert C., 24 West Street, Boston, Mass., President Bos- 
ton, Roxbury, Dorchester, South Boston and Bay State (of 
Mass.) Gas Light Companies. 

*Cocke, J. T. Bowdoin, Athens, Ga., President Athens Gas Light 
Co. 

Curtis, Samuel Philip, 26 Front Street, Newark, N. J., Works 
Manager at Front Street Station, The Newark Gas Co. 

*Glass, Sheldon J., Montgomery Building, Milwaukee, Wis., Sec- 
retary and Treasurer, Milwaukee Gas Light Co. 

Holden, Thos. F., 12th and M Streets, S. E., Wastimgton, -D. C., 
Superintendent East Station Works, Washington Gas Light 
Co | 

Kipp, Leonard P., Sing Sing, N. Y., Secretary Sing Sing Gas 
Manufacturing Co. 

*Little, F. W., 223 East Market Street, Akron, Ohio, Vice-Presi- 
dent and General Manager The Akron Gas Co. 

Marani, Virgil G., 356 Superior Street, Cleveland, Ohio, Assistant 
Engineer Cleveland Gas Light and Coke Co. 

*Max, William J., 13 William Street, Middletown, N. Y., Superin- 
tendent Middletown Gas and Electric Light Co. 

* Morrell, Edward E., Oak Park, Ills., Vice-President and Engineer 
Cicero Gas Co. 

Reichelt, A. F., 350 Alexander Avenue, New York City, Secretary 
and Treasurer Central Union Gas Co. 

Slade, Clefford L., Port Chester, N. Y., Superintendent Westchester 
Gas and Electric Co., Port Chester, N. Y. 

*Spangenberg, B. H., St. Augustine, Fla., Superintendent St. 
Augustine Gas and Electric Light Co. 

Strecker, Alexander H., Newark, N.J., Engineer and Superintend- 
ent The Newark Gas Co. 

Summers, George F., Hackensack, N. J., Superintendent of Gas 
Department, Hackensack Gas and Electric Co. 

*Woods, George E., foot East 115th Street, New York City, Chief 
Engineer Standard Gas Light Company. 

*Young, Jas. M. H., Superintendent South Side Gas Co., Pitts- 
burg, Pa. 


*Present at Meeting. 


7 
Associate. 


Althouse, Wilson D.. room 719 Reading Terminal, Philadelphia, 
Pa., Coal Merchant, Althouse & Kennedy. 
-*Birchmore, W. H., 231 Adelphi Street, Brooklyn, N. Y., Gas 
Chemist, office, 117 Nassau Street, New York, N. Y. 
*Carpenter, H. A., Allegheny, Pa., Engineer with Riter & Conley. 
Drummond, M. J., 192 Broadway, New York, ‘N. Y., Manufacturer 
of Cast Iron Pipe. 
*Graves, George W., 36 St. Paul Street, Rochester, N. Y., Eastern 
Manager National Vapor Stove and Manufacturing Co. 
* Hartenfels,; P., 120 Liberty Street, New York, N. Y., Manufactu- 
rer of Patent Leak Detector for Street Mains. 
*Jacobs, Charles H., Detroit, Mich., Vice-President and Managing 
Director Buhl Stamping Co. 
Pearson, Joshua Ash, 833 Drexel Building, Philadelphia, Pa., 
Assistant Purchasing Agent The United Gas Improvement 
Ca: 
Prendergast, Daniel J., 33 Nassau Street, New York City, General 
Superintendent Welsbach Street Lighting Co. of America. 


Number of Applications—Active .............--.-- 19 
ae bk a PONSSOCIATCRNE paeerae Aon: sie 9 
VDOT ee WS oe, AIR SiR RRS Secale et eet AD ey 42 ey eee 28 


Respectfully submitted for the Council, 


ALFRED E. FORSTALL, CHARLES H. NETTLETON, 
Secretary. President. 
THE PRESIDENT :—You have heard the report of the Council on 
applications for membership. What is your pleasure ? 


Mr. A.C. Humpureys :—I move that the Secretary be authorized 
to cast the ballot of the Association for the election of the gentlemen 
whose names we have just heard read. 


THE PRESIDENT :—There being no objection the Secretary will 
cast the ballot, and Mr. Humphreys will act as teller. 


Mr. A. C. HumpHreEys:—I report a favorable ballot on the 
names just read by the Secretary. 


*Present at Meeting. 
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THE PRESIDENT:—The ballot has been cast and counted and I 
declare the gentlemen named, duly elected members of our Asso- 
ciation. The next business is the reading of the report of the 
Council. 


The Secretary read the following: 
REPORT OF COUNCIL: 


OLp Point ComFort, Va., Oct. zoth, 1897. 


The American Gaslight Association, 


GENTLEMEN :— Your Council has the honor to make its annual 
report as follows: 


A separate report upon applications for membership recommends 
the election of 28 applicants. 

The resignations of six active and two associate members have 
been received and accepted. 

The following list of papers has been approved to be read at 
this meeting : 

‘‘Some Further Experiments on Interior Illumination,” by Alten 
S. Miller, Long Island City, N. Y. 

‘‘Chemical Notes on Purification,” by Henry A. Mather, Brook- 
lying Nee 

“‘Gas Advertising,” by R. M. Searle, Atlanta, Ga. 

“Report on Burner Stoppages,” by Paul Doty, Long Branch, 
Nove 

“A Method Successfully Employed to Obviate Trouble from 
Naphthaline,” by K. M Mitchell, St. Joseph, Mo. 

‘‘Rust Deposits in House Pipes,” by F. B. Wheeler, Long 
Branch, N. J. 

“ A Quadruplex Purifying Box: Why Not?” by F. H. Shelton, 
Chicago, IIl. 

Your Council respectfully recommends for election to honorary 
membership in the Association: Messrs. George Livesey and Cor- 
bett Woodall. These gentlemen are so well known in the history 
of the gas industry that it does not seem necessary for us to make 
any plea before the Association in their favor. Their names 
should carry their own recommendation. 
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Your Council find that they cannot at present suggest any 
amendment to the Constitution in regard to the qualifications for 
membership, which matter was referred back to them at the last 
meeting of the Association. 


The Council has taken a mail vote with reference to the advisa- 
bility of changing the date of the meeting from the date at pres- 
ent designated by the Constitution, to some date between the roth 
and the 25th of September. This vote resulted as follows: 


Pim VOTm Ole Chan OC ter nme, une es 149 
PresiicMClal ie pre hee ome mena renee mae 123 
Pree Ciet eens cl Seagate) tee PN eS creo i 


In view of the small majority the Council simply report the fact 
without any recommendation as to this change, but, in accordance 
with the instruction of the Association at the last meeting, recom- 
mend for adoption the following amendment to the Constitution: 


That Article VIII, Section 34, be so amended that it will read as 
follows: 


34. The annual meeting of the Association shall be held on the 
third Wednesday of October of each year at 10 o’clock A. M., at 
such place as shall be designated by the Association at the previous 
meeting. In case of emergency the Council shall have the power 
to change the time or place of meeting, or both, as so designated, 
by a three-fourths vote of all its members, at the call of the Presi- 
dent, and such vote may be taken by mail. 

The Council having been offered a medal to be presented annu- 
ally for the best paper to be read at the meetings of the Association, 
make the following recommendation: 

Mr. W. R. Beal having offered to present annually a gold medal 
to the writer of the most valuable paper presented at each meeting, 
the Council accept the same with thanks, and recommend that it 
be known as the “ Beal Medal,” and be awarded by a committee 
of three appointed by the President from among the past Presi- 
dents. 


Respectfully submitted, 


ALFRED E. FORSTALL, CHARLES H. NETTLETON, 
Secretary. President. 
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THE PRESIDENT—You have heard the report of your Council. 
What is your pleasure ? 


Mr. WuItE—I move that the report be received and adopted, 
except those recommendations requiring the vote of the Associa- 
tion, and that these be taken up seriatim and voted upon. 


Seconded, put and carried. 


THE PRESIDENT—The first matter to be taken up will be the bal- 
lot for the election of Messrs. George bivesey and Corbett Wood- 
all as honorary members. 


Mr. A. C. HuMpHReys—I move that the Secretary cast the bal- 
lot of the Association for the election of those gentlemen as hon- 
orary members. 


Mr. RAMSDELL—I second the motion. 
Carried. 
The Secretary cast the ballot, Mr. Ramsdell acting as teller. 


Mr. RamspELL—I have the honor to report that the Association 
has unanimously elected Mr. George Livesey and Mr. Corbett 
Woodall honorary members of this Association. 


THE PRESIDENT—You have heard the result of the ballot. It 
gives me a great deal of pleasure to announce to youthat Mr. 
Livesey and Mr. Woodall are elected honorary members of our 
Association. They are, as you know, two of the most prominent 
men in our business; and each has done much to place the gas in- 
dustry throughout the world on its present successful basis. 


The next item of the report of the Council which will have to 
be taken up is the adoption of the proposed amendment to the 
Constitution, which you have heard read. 


Mr. A. C. HuMpHREYS—I move that the Secretary cast the bal- 
lot of the Association in favor of the proposed amendment. 


Mr. RAMSDELL—I second the motion. 


TuE PRresipDENT—Is there any objection to the Secretary casting 
the vote of the Association in favor of this amendment? If not, 
those favoring the resolution will please say, Aye; contrary 
minded, No. ‘The Secretary will prepare the ballot and Mr. Wood 
will please act as teller. 
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Mr. Woop—I report that the amendment to the Constitution, as 
read by the Secretary, has been unanimously adopted. 


THE PRESIDENT—You have heard the result of the ballot. 


amendment is adopted and becomes part of the Constitution. 


The 


Next in order is the reading of the reports of the Secretary and 


Treasurer. 


The Secretary read the following: 


MEMBERSHIP REPORT OF SECRETARY FOR YEAR ENDING 


SEPTEMBER 30, 1897. 


Honorary Members. 


Brier CI CLOD COSTS. 1 OOU <7, mare nie eras oreo 
Pee COMM ELUDES 7 tN TOO wae ae aati «ain 


rare Sereno ber FOU Og 7. a. scan ase 


Active Members. 


Bre CLODCIMISU NT OOO tees. nin ss oe en 
Ree CORUICLODETe27 (al OQOur cme ccu mm. << .'s 
Reimstatedso ctopen 27th, 159078 «ove. boas. 


Transferred from Associate Membership October 27th, 


DS) Peeper eh att i Pe we RO a whl gare, c tea 
POP NeOsUClovelre 7 tim logOwe ts .n2 nes -elue os 


PersioncdsQuline: tue year. sam cose. 2 or) 2 
193 a Ae dba haven Gd vTor§ ier chi ieee tener hs Amen pa 
eae CMmC On| Ua lik yr exes Yeates tes < 1672.0 rene toe pe ace 


Wmrollpseptember=s0thy 19971. ee 21 from 394=373 


Associate Members. 


PEL OURO CLOUCLEIS(, TOO wha «= 2h i< a) steiner na 
Bee ene) CLODEES 2710, O00 2 5,22 es eines 
Breda COL Clet TEN LOO wp over tr ee ee 
Peart eUsUrn oe Lher ved betck.': 2: o's es yee oes 
Me eaUMIEIN PoP VCAL. oie. .-'- «pieces <enseremneae = 
Transferred to Active, October 27th, 1896.... 


On roll september soth, 138975. -2- 2-3. 


Total membership September 30th, 1897 


eerereese =e es ee ee 


12 
Deceased. 


Active member, Joseph R. Thomas, New York, N. Y., Novem- 
ber 28, 1896. 

Active member, John W. Newell, New Brunswick, N. J., Janu- 
ch gal yod Relay 

Associate member, Joseph D. Weeks, Pittsburg, Pa., December 
26, 1896. 

Also Active member, Fred W. Norton, Nashua, N. H., died 
October 2, 1897, and so included in above total of membership. 


RESIGNED. 
Active. 
Creorges DO Bit 2 itt peete i 5 eee ci er Malden, Mass. 
Comelids* DP Blauvel Geena aes saree eee eae Oradell, N. J. 
Te) SORMON Sa8 ooo ee ree ee Cincinnati, Ohio. 
Charles) |(¢hinyes:2.5.00 20 re ert aa eres Palatka, Fla. 
As Willis Carbell: - 20 0 ee ee Waltham, Mass. 
Charles AS SWillets 41 e Me eee rae sae eee Flushing, N. Y. 
Associate. 
BurraKis Rield Sty. cri. 2 nce ee ee East Berlin, Conn. 
James: DUA Wandri mi. oe eon oe Philadelphia, Pa. 
Dropped. 


For list see Volume XIII, page 8. (On that list the 1st and 2d 
were Associates.) 


Respectfully submitted by 


ALFRED E. FORSTALL, 
Secretary. 


MonTc iair, N. J., Sept. 30, 1897. 
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The Treasurer read the following: 


REPORT OF TREASURER FOR YEAR ENDING SEPT. 30, 1897. 


Receipts. 

Dues ie WeAMRCOUS ode Alain. a Sliosis Use caste pL sao 

Melo Bi ARE rai eee etme eens nee Pepay A 5 00 

iy ed) ee as as ENO Ok SE peel ee 35 00 

= Sa eta i A ae ae enn emake Ty I55 00 

a 1 OL | aia te oe ete, ea ee Pe © 1,820 00 

Vato Rok ah a ae ee ER RS PR 20 00 

Life acne «th & Pe EAA SB ae Plane pees A 30 00 
oa $2,090 00 
Initiation fees, members elected Oct. 27, 1896.......-.- 310 00 
MUIMIMSCOECINGS Sis oo Satey a ghee ne ee ba 
Bp cResmONeU dtc CEDOSIE .. 5 ai, oa cle ee sa ge eit 22 60 
Sale of membership badge to member.............-.. 570 
Advertisements in Quarterly Proceedings............. gi 88 
‘iateed) 7 Se SRR aera ein mente pee Sy chant $2,550 43 
Menem OCs Om last Veal sc acs Aw. aie aa egy ae 478 51 
Sree eee kere a akc We veraige wey Siete $3,028 94 

Lixpenditures. 

gempertse: Of 24th) Annual) Meeting... ...4:-.5...5-25+ $ 172 98 
Pemense of Committee on Education: ...--.-,.....0.. 164 50 

Expense of C. J. R. Humphreys, President, in arranging 
Pome UtA NM Cetin g 2 il 22.2. ws la gems 162 50 
Peer omeatheAnnial Meeting ss ...2,0.26.n82 ae 269 60 
Memes el rocecdings «VOL» XII]. ee ee ea = 851 50 
Sreeiac ts NeOt mL TOCCECIN GS’... . siasiat binders guages nga 76 50 
expense of Council Meeting, May 18, 1897...-...-... 55 00 
enor on Council Méeting, May 18/1897 2227. 2 oe 2£ 00 
Salty Of pectetary, and: lreasurer. 1/5215. eecia's ats - 600 00 
Postage stamps, stamped envelopes and registry....... 103 18 
Stationery, etc., per vouchers and P. C. Book......... 25 51 
| Ce Ek a aon er BEAN OSS ane ee Wet 8 39 
Br ese I CAC CA OC Motes ete c. ohn S. 5) sua Smee eben Soehstn a cea 49 90 

Expense, 25th Annual Meeting, Secretary’s trip to Old 
Peiteee miOnt, Lulysta, 1897). 2/-\22j-4nare degre uta eee = 2m an 
R. R. Agent for 2sth Annual Meeting amen ts pega II 00 
1 ORSRVECE. (ORG CEES AON Qe he Ma Fr ie an RL oP 28 65 
Subscriptions to various publications ARG cokes the (eat ai ie 26 17 
Serer Yeror. Cle mrocecdings: 50. /.'2s/ LR he 33 99 
PECL WMO Toe ait 5s keane. Sy ables a eer a al al eh 553,00 
$2,741 22 
Det Danks balance, per check book. 2 o. .25:.. 4- 286 72 
Cash in hands of Treasurer..... atataoneret sia okt, I 00 
Respectfully submitted by $3,028 94 


ALFRED E. FORSTALL, Z7reasurer. 
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Oxtp Pornt Comrort, Va., October rgth, 1897. 
To the President and Members of the American Gas Light As- 
sociation : 

GENTLEMEN :—The undersigned members of your Finance Com- 
mittee have duly examined the books, accounts and vouchers of 
the Treasurer of this Association for the year ending September 
30th, 1897, and have found the same to be correct. 

Gro. G. RAMSDELL, Chairman. 
Wo. R. BEAL, 
GEO. TREADWAY THOMPSON, 
Finance Committee. 


THE PRESIDENT—You have before you the reports of the Sec- 
retary, Treasurer and Finance Committee. What is your pleasure ? 


Mr. A. C. HumMpHREYs—I move that they be received, adopted 
and placed on the minutes. 


Seconded, put and carried. 


THE PRESIDENT—The next in order is the Report of the Com- 
mittee on Education. Mr. Walton Clark, the Chairman of that 
Committee is unavoidably absent, and the Secretary will read the 
report. 


The Secretary read as follows: 
To the American Gas Light Association : 


GENTLEMEN :—Your Committee have to report as follows: Dur- 
ing the class year, beginning December rst, ’96, there have been 
issued to the students of the Class three lists of questions, and 
answers to the first two lists. The fourth list of questions and the 
Committee’s answers to the third list of questions are now in the 
hands of the printer, and will be mailed within a few days. The 
students’ answers to the fourth list of questions are due December 
ist. Itis not expected, however, that they will be all in before 
January 1st. Experience has indicated that not more than four 
lists of questions per year can be issued, with the expectation of re- 
ceiving answers from the Class. While many of the Class send in 
their answers within a few weeks of the receipt of the questions, 
others —and in many cases those whom it is most desirable to retain 
in the Class—appear to be unable, from the conditions surrounding 
them, to prepare the answers under two or three months. 
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Copies of the questions and answers, and of the circulars issued 
to the Class are attached hereto. | 

The Class at the beginning of the first year, in the autumn of ’g5, 
numbered sixty-six. Twenty-three dropped out during the year, 
leaving forty-three remaining in the Class at the beginning of the 
second year, December 1st, ’96. The Class of the current year was 
composed, at the beginning, of the forty-three above referred to 
and twenty new members, making a total of sixty-three. Of these 
sixty-three, fourteen have dropped out during the year, leaving 
forty-nine at present in the Class. The Committee have applica- 
tions from seven who desire membership and who will be added to 
the Class the 1st of December. Therefore, if those at present in 
the Class continue their membership, the Class, at the beginning of 
the new year, December ist, ’97, will number fifty-six. (See Ex- 
hibit attached.) 

The cost of the work this year is $179.30 for printing, blue prints 
and stamps. (See account attached.) 

There is great interest in the work on the part of many members 
of the Class, and it is believed by the Committee that the results 
justify the Association in continuing to extend aid to these men. 
The average membership for the year has been over fifty. The 
cost per member has been, to the Association, something over 
$3.50. The benefit to the members of the Class is certainly out of 
all proportion to the amount of money expended. The Committee 
also believe that the benefit to the American Gas Light Association 
has been very considerable. 

The men who are working in the Class are doing it without hope 
of reward other than the knowledge they may acquire. The idea 
of giving prizes, or rewards of any kind, has been abandoned. 
Every man who works in the Class is working for the knowledge 
that he can obtain. He is not working in competition with others 
and the only stimulus that he has is his desire to better qualify him- 
self for positions of trust and responsibility in the gas business. 


Respectfully submitted, 


»THE EDUCATION COMMITTEE OF THE AMERICAN Gas LIGHT 
ASSOCIATION, 


WALTON CLARK, Chairman, 
ALEX. C. HUMPHREYS, C. J. R. HumMpureys, 
Gro. G. RAMSDELL, ALFRED E. FORSTALL. 
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Number of members of Practical Class of the American Gas 
Light Association : 


Bevinnine-ot rst year, Fallot (05.29 ve aoe ee ae ee 66 
Dropped;out: of Class. during. yeane <7: cise ae area en ene 23 
Remaining in Class beginning of second year, Fall of ’96.....- 43 
New members of Class, beginning Fall of ’96.........-.- Pete 20 
In Class beginning oljsecoud pyealgeniers eee eee 63 
Dropped out of Class dunn peyea tie cei cee ee 14 
Remaining in Class beginning of third year, Fall of ’97....... 49 


New members of Class, beginning Fall of ’97 (to October 15th). 7 


Im: Class beginning Ob syear.ce: ieee = sce be eee 56 
Statement of expenditures in connection with Practical Class of 
American Gas Light Association, from October, 1896, to October, 


1897: 


Printing. 
November 2nd (Ge eccees ees emer ree $20 25 
Novemberi2nd 00. en eee 37450 
ADT SL 05.79 7 6 cece ae eee ene ee enee 20ueoe 
June 2th 7 07'.2 2 hon eee ere ere Bers 
ARIUS far bale eed sy Gemma Me TN. c ey Sete yoke 21 00 
PRUOUSTAUOEL. 07 eee nae ert areca ay Gide 
—— $146 50 
Blue Prints 
Maren cists 0 %cic onic nocentee arene $ 4 41 
DUNO gs COW cs. oe.) seas tea ee eee aso 
Wane SUN: Oo nna coe ane een 8533 
PAUSE COHN 207s as ac cae eae a 4 16 
29 39 
Stamps 
Jannary 9th pio 7. oon, een ae ever Meh are cole 
Jantarye2 tho 72. ..hcl. et eee ee 50. 
Paula nyge2 02.0 7st cae ia een I 00 
June NOU 8 O72 Rec eee eeae ae I 00 
sare 
$179 30 


ity, 


APPENDIX TO REPORT OF COMMITTEE ON 
EDUCATION. 


THIRD SERIES OF QUESTIONS FOR THE EDUCATIONAL CLASS OF 


IO. 


Ab Be 


2. 


THE AMERICAN GAS LIGHT ASSOCIATION. 


. Why is it important to regulate the pressure on street mains ? 


. What would you do with quick lime to prepare it for the 


purifiers ? 

State two or more conditions making the use of pressure regu- 
lators on house piping of advantage. 

Explain the construction and action of a single lift gas holder. 
Make a sketch to illustrate your explanation. 


. Name three or more impurities in coal gas, as it comes from 


the condenser. 


A gas holder is roo feet in diameter, and gives three inches 
§ , 
pressure when full)k How much more would it have to 
weigh to give four inches pressure ? 


. Describe a ‘‘ differential pressure gauge,” and explain its 


action. 


Describe some method of removing tar from hot gas. 


. How often, when and in what manner would you inspect 


house piping to insure tightness ? Give your reasons. 
What is meant by the expression ‘‘an atmospheric (Bunsen) 
flame ’”’? 
Why is it important to have a gas works located on the lowest 
level of the city supplied ? ~ 


A gas main extends from a works at sea level over a hill roo 
feet high, and down on the other side to the level of the 
works. There is no consumption or leakage from or con- 
densation in the main. ‘The pressure as shown on a syphon 
gauge at the works is one inch. The specific gravity of the 
gas is .500. What is the pressure as shown on the syphon 
gauge on the top of the hill, and on the dead end of the 
main at the foot of the hill? Give your calculations 
with your answers. (See answers to Question 5, First List, 
and Question g, Second List, Vol. XIII., pp. 29 and 40). 


Answers must be in Committees hands December ist. 
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‘CIRCULAR OF THE EDUCATION COMMITTEE TO MEMBERS OF 


THE: FRACTICALMULASS. 


Those members of the Class who received the questions during 
the 1896 session will find enclosed, in addition to the first list of 
questions for the 1897 session, answers to the third list of the 
1896 session. | 


Those members who have become connected with the Class 
since the 1896 session will find enclosed the first list of questions 
for the session of 1897, 


Answers must be returned by the 2oth of February, 1897. 


Please write your name and address at the head of the first page 
of answers. 


Please write your answers on one side of the paper only. 


In accordance with the decision of the AMERICAN Gas LIGHT 
AssociaTION, there will be no competitive prizes given. Any 
money that may come into the hands of the Committee for use in 
this work, will be used tor the general benefit of the Class. 


There will be but one grade of questions, although the amount of 
experience among the members of the Class varies—there being 
- some members who are practically new to the gas business, and 
with little schooling, and others who have been in the business 
a good while, and are graduates of technical schools. It is hoped 
that any member who may find some of the questions too advanced 
for him will not be discouraged, but will answer such questions as 
he can, having in mind the other questions as referring to matters 
about which it is important for him that he obtain information from 
books, or from those with whom he is associated. 

It is hoped the members of the Class will write freely to the 
Chairman on any matters relative to the Class work that perplex 
them. 

Each member of the Class will please remember to write on the 
envelope containing any communication his name and address, 
together with the following words :—“ Educational matter.” 


January, 1897. 
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ANSWERS TO THIRD LIST OF QUESTIONS SUBMITTED TO THE 
PRACTICAL CLASS OF THE AMERICAN Gas LicuT ASSOCIA- 
TION. ‘THESE ANSWERS, WHERE 1N QUOTATION Marks, 

ARE TAKEN FROM THE ANSWERS SENT IN BY 
MEMBERS OF THE CLass. IN OTHER CASES 


THE AUTHORITY IS GIVEN. 


1. ‘* Because a heavy pressure on the mains and services in- 
creases the leakage, and, therefore, is not desirable. But in order 
to insure a sufficient supply to all the consumers, the gas, must 
be delivered from the works at a higher pressure during the hours 
of the greatest consumption than is necessary at other times. The 
pressure on the mains should be so regulated as to meet the varying 
demand throughout the twenty-four hours, with a minimum loss 
from leakage, and to insure economy at the burner.” 

2. Schilling, in the 1858 edition, page 75, gives the following 
direction : — 

“The degree of moisture is of the greatest importance. In many 
works the rule is to slake the lime in such a manner that it will 
neither fall into powder nor adhere to the fingers when compressed. 
Pa ee ee in tiisecondition; however, the lime is too dry ; it 
causes much pressure. Itis hardly possible to indicate precisely 
the quantity of water required for a given weight of lime, but there 
will be little danger of error in operating as follows :—Spread the 
quick lime over a stone floor, and surround it with a slight dyke of 
slaked lime, to prevent the water from running off; then slake 
it with water thrown upon the mass. It is then to be. well mixed 
and turned over, until the whole forms a thick and homogeneous 
mass. It must then be thrownin a heap and left undisturbed 
until the next day, when it must be again worked over, and the 
lumps broken.” 

Theobald Forstall later improved upon the Schilling method, 
and in a paper read before the American Gas Light Association, 
described his improvement in the following language :— 

‘* A simple and effective means of gauging the proper degree of 
moisture, and securing its uniformity throughout the whole charge 
of lime operated upon, is to pass the slaked lime through a wire 
screen, with an open mesh of one square inch area, placed at an 
angle of 70° with the floor. ‘This screening reduces the lumps into 
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granular pellets of irregular form and size, the largest of which do 
not exceed the bulk of a small hickory nut. The proper degree of 
moisture is that beyond which any excess would cause the ‘dough ” 
to adhere to the screen instead of breaking through. Slight varia- 
tions of moisture, in different portions of the charge, are corrected 
by the thorough mingling of the whole in the screening. The pel- 
lets do not adhere to one another spontaneously—they can be 
shovelled into barrows and reshovelled into the purifiers, without 
losing their independence; but the slightest compression and work- 
ing in the hand will resolve them immediately into adhesive 
putty.” 

The Committee recommend to the students that they read Mr. 
Forstall’s paper, which may be found in the Proceedings of the 
American Gas Light Association for 1875, in the Journal of Gas 
Lighting, Vol. 26, page 364, or in King’s Treatise, Vol. 1, page 
425.—Com. 

3. 1st. A wide variation in the pressure at the meter. 

2d. A pressure at the burner higher than consistent with the 
economical use of gas. 

The same effect may be produced by the use of governors at the 
burners—Com. . 

4. ‘A gas holder consists of a tank,generally built of brick-work 
or iron, and containing water, and a cylindrical vessel made 
of wrought iron sheets, open at the bottom but closed on top. and 
so guided in the tank and 
along columns rising above 
the tank as to work freely 
up anc down. This guiding 
is performed by rollers or 
wheels, attached at equal 
distances around the top 
and bottom of the cylinder, 
working against rails or 
ch annel irons fastened to the 
inside wall of the tank end 

a ne ‘sto the columns. The tops of 
the columns are joined by girders. Gas is admitted to and drawn 
from the cylindrical vessel or holder proper, by pipes passing down 
under the foundation of tank and up to a point above the water 
level. When gas is admitted to the holder through the inlet pipe it 
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enters the spice between the closed top, or roof, and the water 
which seals the open bottom. As the gas enters the pressure 
increases until it is sufficient to overcome the weight of the holder 
which then begins to rise and continues to do so as long as gas is 
entering. Gas is drawn out by opening the outlet valve, and the 
weight of the holder forces the gas out, and the holder falls. When 
gas is being sent into and drawn from the holder at the same time, 
the holder will rise when the volumne of gas entering is greater 
than that leaving it, and fall when this condition is reversed.” (See 
blue print.) 

5. ‘ Ammonia, carbonic acid and sulphur compounds.” 

6. It is evident that a holder throwing three inches pressure 
when full, must have added to it, to throw four inches pressure when 
full, a weight equal to a cylinder of water having the diameter of 
the holder and a depth of one inch. The holder in question being 
too feet in diameter, has an area of 1oox100x.7854, or 7,854 square 
feet. A body of water having an area of one square foot and 
a depth of one inch weighs one twelfth as much as a cubic foot of 
water, or 5.2083 pounds, which multiplied by the area of the holder, 
7854, will give the weight of water that would cover the holder one 
inch deep, or 40,905.99 pounds. | 

A cubic foot of water has been taken as weighing 62% pounds, 
in solving the above problem, although a cubic foot of distilled 
water, at 60° temperature, and 30 inches mercury, weighs 62.355 
pounds. The commonly accepted weight is 6214 pounds, as used 
in this problem— Com. 

7. ‘The differential pressure gauge differs from the ordinary 
syphon gauge only inits mode of attachment. The latter has one 
end open to the air, and serves to 
| indicate the difference between 
AoA = the pressure of the gas and that 

of the atmosphere ; while the dif- 
ferential gauge shows the differ- 
ence in the gas pressures at two 
points. For instance, if one arm 
of the gauge is connected with 
the station meter inlet and the 
other with the outlet, the differ- 
ence in the water levels will rep- 
resent the difference in pressure 
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at these points, or the loss of pressure in passing through the 
meter.”’ (See blue print.) 

8. One method of removing tar from hot gas is founded upon 
the principle that liquefaction of the vesicles of tar held in suspen- 
sion in the gas may be effected by bringing these vesicles into con- 
tact with solid surfaces, or with each other. Messrs. Pelouze and 
Audouin have invented a condenser, or tar extractor, designed for 
use with hot gas, and founded upon this principle. 

The following description of the apparatus is taken from a 
treatise on the manufacture of coal gas, by W. Richards. The 
sketch is by the Committee : 

‘Amongst the most novel and interesting inventions for the pur- 
pose of removing the objectionable vapors of gas is the method 
patented by Messrs. Pelouze and Audouin—both names honorably 
associated with the science of gas lighting—which differs entirely 
from those hitherto mentioned. 

“The mode of condensing, invented by these gentlemen, is 
founded upon the principle that the liquefaction of the globules 
held in suspension by the gas is effected either by contact of the 
part’cles with solid surfaces, or with each other; and the object is 
to obtain, by the aid of a very simple apparatus, occupying but a 
small space, the complete removal of the hquid particles carried 
along by the gas and vapors. 

The action of the apparatus is as follows: The gas to be purified 
is made to flow through a series of holes of small diameter, so 
forming jets, which strike against a surface situated directly 
opposite. In the passage of the gas through the holes, the liquid 
molecules are brought into close contact with each other, and the 
operation is completed by the contact with the solid surface, upon 
which the tarry matter is deposited. 

The apparatus is represented in Fig. 31, part shown as broken 
away in order to explain more clearly its action. AAA is the 
outer case, to which are attached the inlet and outlet pipes, I and O. 
Concentric with the case is fixed an annular tank BB, in the middle 
of which 1s lett a free passage for the gas. This annular tank is 
charged by preference with dead oil obtained from tar, and in it is 
suspended the bell or holder C, counterbalanced as represented. 

The side of the beil C for a portion of its height is formed of 
three or more concentric cylinders which are sej,arated by a space 
of about three-eighths of an inch between them. Each cylinder is 
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pierced, as represented at D, with a number of rows of holes each 

about one-twentieth of an inch in diameter, which are so placed 
that the gas in passing through the orifices of one of the cylinders 
impinges against the plate 
of the next; by this means 
all the tarry vesicles are 
broken up in a manner so 
complete, that when the 
apparatus is dispensed with, 
a piece of writing paper 
being exposed to the influ- 
ence of the gas issuing from 
a small jet is, in the course 
of two or three seconds, 
rendered almost black by 
thepadeposit) (ofa the wtars 
whereas, when the condenser is in operation under like conditions 
the paper is not soiled in the slightest degree. The tar is deposited 
on the side of the bell, whence it passes off by a suitable opening 
to the pipe P. 

A pressure gauge is placed for the purpose of appreciating when 
the holes in the bell become fouled, in which case simple means 
are provided for cleaning. ‘The upper part of the vessel is a regu- 
_ lator to adjust the apparatus according to the various quantities 
of gas produced.”— Com. (See blue print.) 

g. When the piping has been completed, before and after it is 
closed in by plastering and flooring; when alterations or additions 
have been made. The Sanitary Engineer and Building Record 
gives the following clear directions :— 

“If the house is in progress of construction, see that all the 
outlets are carefully closed with caps, and that the foot of the rising 
line is stopped. Then at any convenient side light attach the 
ordinary gas-fitters’ pump, which is simply an air pump. ‘To the 
same side light, or an adjacent one, attach the mercury column 
gauge used by gas-fitters with a column from fifteen to twenty 
inches in length. Great care must be now taken to prove that 
there are no leaks in the gauge or its connection or cock, and 
in the pump and hose connections, and a good cock should be used 
between the permanent gas-pipe and any temporary connections 
to pump, so that it may be closed immediately after the pumping 
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stops, to prevent back leakage of air through the pump vaives or 
hose joints. - 

‘“When all is complete, pump the pipe system in the house full 
of air until the mercury rises at least twelve inches. Then close 
the intermediate cock before mentioned, and should the mercury 
column be found to ‘stand’ for five minutes, it is reasonable to 
assume that the pipes are sufficiently air and gas tight for any 
pressure they can afterwards be subjected to. 

‘‘ Should there prove to be a very large leak, it will be apparent 
at once, as it will be impossible to get a pressure worth considering, 
the mercury simply bobbing up and down in the tube. 

“It may be an outlet that has been neglected to be closed, or it 
may be a long split in the pipe. If the former, and very close to 
the pump, the mercury will not respond; but should it be far away 
with considerable length of pipe to cause resistance, the mercury 
will jump and return as suddenly. But should there be a split 
pipe or an aggregation of small leaks, the mercury will run back 
steadily, though slower than it rises, between the strokes of the 
pump. Should it rise well in the glass and sink at the rate of about 
one inch in five seconds, small leaks only in fittings or joints may 
then be anticipated. Of course there are exceptions to these rules, 
which are only for general guidance. 

‘““'To locate a leak, then, that cannot be heard blowing, strong 
soap water applied with a brush or sponge may be used. The 
liquid is rubbed over suspected joints or fittings, and air bubbles 
are blown by the escaping air. 

‘‘Sometimes it becomes necessary to use ether in the pipes in 
locating leaks, if the pipes are under floors or in partitions. The 
ether is put into a bend of the hose or into a cup attached to the 
pipe and blown into the pipes with the air. By following the lines 
of the pipes the approximate position of a leak may then be deter- 
mined by the odor of escaping ether. 

“In very large work it is well to prove a floor at a time, and 
when all are done, connect them with the riser and prove asa 
whole. 

‘Tf the house is an old one, or has been finished, and you have 
to test for leaks, take off the meter and cap the bottom of the riser; - 
also unhang the gas fixtures and remove the brackets, and cap all 
outlets carefully. Then use ether and locate leaks before tearing 
up floors or breaking plaster. 
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‘“‘ Occasionally, when a gas fitter cannot get a job tight, there is 
a possibility he may cut off the part or floor of the building he 
cannot get sufficiently tight to suit the inspector’s idea of perfection. 
The inspector can only prove such practice by removing or slack- 
ing off a cap here or there about the house ifthe suspects such an 
attempt. Ifno air escapes, then he has the dead end.” 


Whenever a meter is set the piping should be tested by closing 
all outlets on the piping, and turning gas into the meter. A move- 
ment of the test hand indicates a leak.— Com. 


1o. An atmospheric or Bunsen flame is the non-luminous and 
blue flame produced by the combustion of gas which has been 
mixed with air previous to its combustion.—Com. 


11. It may be taken as arule that, other things being equal, the 
works should be situated below * * * * the general level of the 
district supplied, as by that means advantage can be taken of the 
natural increase in the pressure of the gas as it travels from the 
lower to the more elevated parts.—Kzne’s Treattse. 


12. ‘The increased pressure as shown on a syphon gauge due 
to an increase in elevation of roo feet would be the weight of a 
column of air 1oo feet high, less the weight of a similar column 
of gas expressed in inches of water. 


I cu. in. water = .036 + lbs. 
feCUninecair = .00004438 + Ibs. 
Acolumnofedir soot. x) 1 isqei=- "1 z002 cubic“ inches; and 


would weigh 1200 xX .00004438 = 1053256 Ibs. 

The column of gas of .500 sp. gr. would weigh just half as much 
as the column of air = .026628 lbs. 

Therefore the increased pressure would be 
twt.ofcolumnofair 0.026628 : 

; or —— = 0.74 inches of water pressure. 
wt. of cu. in. water .036 

The pressure on the dead end of the main would be precisely 
the same as the original pressure at the gas works, since the loss 
of pressure in descending the too feet from the top of the hill to 
the sea level would be exactly the same as the increase in pressure 
from the gas works to the top of the hill.” 

In this solution air is taken as weighing .0767 lbs. per cubic foot 
at sea level, and the difference in density of air, due to differences 
in elevation, and in degree of saturation are ignored because 
of their slight influence.—Com. 
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FIRST SERIES OF QUESTIONS FOR THE EDUCATIONAL CLASS OF 


LO. 


THE AMERICAN GaAs LIGHT ASSOCIATION, 1897. 


What, if any, are the reasons for preferring lump coal to slack, 
or “run of the mine,” for use in coal gas retorts ? 

Draw a cross section of a hydraulic main showing one dip 
pipe, the level of the liquid in the main, and the overflow, 
if it is on the side of the main. Describe the main, and its 
action and care. 

What is a “struck” bushel? Whatis a heaped bushel? What 
is an American gallon? Give your answer in cubic inches 
and cubic feet. 

Name in what you regard their proper order, the parts of a 
coal gas plant, from the hydraulic main to the purifiers, and 
give your reasons for so arranging them. 

In a coal gas plant the hydraulic main is D-shaped; the seals 
of the tar and liquor overflows are:—hydraulic main, 16 
inches; hot scrubber, i8 inches. The dip pipes are 30 inches 
long and dip 1% inches into the liquor in the hydraulic main. 
The internal area of each is 30 square inches. ‘There are 
six to each section. The area of the liquor in the hydraulic 
main, outside the dip pipes, 1s 15 square feet. One bench 
is idle. All the others are at work. There is a compensator 
and bye-pass on the exhauster, the bye-pass not automatic. 
The belt on the exhauster breaks. Where will gas show 
first? At what pressure will it appear at the mouth pieces 
of the idle retorts? What wouid you do upon discovering 
the trouble, if it was your duty to remedy it? 

Why is it important to have the water line in the drum of a 
station meter always at the same level? How doesa change 
in the water line affect the registration? 

What is meant by a “unit of heat” or, as tt 1s sometimes 
called, ‘‘ A British thermal unit” ? 

A station meter passed a volume of gas at a temperature of 
75° and registered tooo cubic feet; what would the same 
gas measure, if its temperature were reduced to the standard 
—60°? Give your calculations. 

In coal gas apparatus what is a “washer”? What is a 
““serubber ‘cr 

What is a Welsbach gas burner ? 
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rz. What does a gas man mean when he uses the term ‘back 


pressure ” ? 
12. Sketch and describe a “ King’s” pressure gauge. 


Answers must be in Committee’s hands February 20th. 


CIRCULAR OF THE EDUCATION COMMITTEE TO MEMBERS OF 


THE PRACTICAL CLASS—AMERICAN GA3 LIGHT ASSOCIATION. 


Enclosed herewith are answers to the first list of questions for 
the 1897 session, and a second list of questions. 

The Committee have no special comment to make on the general 
character of the answers received. The Committee regret that 
many of the members of the class were very late in getting in their 
answers, making it necessary to extend the time. It is doubtful 
whether the time will be extended for the list now sent out. The 
list is not long—the questions being only thirteen in number; and 
the Committee feel that any member of the class can, with reason- 
able diligence, get the answers written so that they may be in the 
hands of the Committee by the rst of June. The members of the 
class will kindly remember that all the answers being in before the 
date fixed will insure their receiving the third list at a date that will 
permit us to get out four lists during the year. If the delays that 
have occurred in connection with the first list occur in connection 
with the second and third lists, not more than’three lists can be 
gotten out during the year. This will very much reduce the value 
of the class work to the members. 

The Committee are glad to say that there continues a very gen- 
eral interest in the work. The majority of the members of the 
class are doing earnest work. | 

The Committee state for the benefit of the new members, that 
the answers in quotation marks are copied from the answers sent 
in by members of the class. The answers with “ Com.” after 
them are by the Committee. Any answers which are taken from 
other authorities are credited to the authorities which have been 
quoted. 


April, 1897 
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ANSWERS TO First List OF QUESTIONS—1897—SUBMIITED TO 
THE PRACTICAL CLASS OF THE AMERICAN GaAs LIGHT ASSOCTI- 
ATION. ‘THESE ANSWERS, WHERE IN QUOTATION MARKS, 
ARE TAKEN FROM THE ANSWERS SENT IN BY 
MEMBERS OF THE CLASS. IN OTHER 
CASES THE AUTHORITY IS GIVEN. 


1. Lump coal, when exposed to heat in a retort, yields its gas 
more readily than does slack coal or “run of the mine”, “run of 
the mine” being a mixture of slack and lump. It loses gas less 
rapidly when stored. Lump coal also contains ordinarily a less 
percentage of ash than does slack, is more readily dried, and absorbs 
moisture more slowly. ‘Lhe net result is that lump coal stores better, 
and yields more gas and better coke, with a smaller consumption 
of fuel under the retorts, than does slack, or “run of the mine”’.— Com. 


2. The accompanying blue print will illustrate the principle upon 
which a hydraulic main of modern construction is operated It 
represents a cross section of a diaphragm main, and while not drawn 
to show the exact construction of any main with which the Com- 
mittee is acquainted, it is drawn to illustrate as accurately as possible 
the principle upon which these mains operate. 


Referring to the blue print, A is the liquor overflow ; B the tar 
overflow ; C the diaphragm, which extends from end to end of each 
section; D a cleaning door, of which 
there may be several on each section ; 
G the gas space in the main; H the 
space through which the main is 
cleaned, as described below, and F 
and E are ordinary cocks. 

The purpose of this construction is 
to enable the operator to draw the tar 
off from the bottom of the main, the 
liquor being drawn from above the 
surface of the tar; and to provide that 
the gas entering the main from the 
dip pipe I bubbles through the liquor, and does not come in con- 
tact with tar. The heavier shading shows the tar in the main; the 
lighter shading the liquor. 

It is desirable to keep the tar so low in the main that the gas 
from the dip pipe will not come in contact with it. The top of the 
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liquor pipe A must be on the level at which it is desired to keep 
the surface of the liquor, and will be as much above the bottom of 
the dip pipe as it is desired that the dip pipe dip into the liquor. 
Therefore, in arranging the overflows for tar and liquor it is first 
important to screw up the pipe A until its upper end is at the point 
at which it is desired to maintain the surface of the liquor. If it is 
desired to carry 1” dip, the upper end of A will be 1” above the 
lower end of the dip pipe. The tar outlet B is then screwed down 
until its upper end 1s somewhat below the uy per end of the liquor 
overflow A. The lower the tar overflow is set the greater will be 
the distance between the bottom of the dip pipe and the tar in the 
hydraulic main. ‘The limit to which the tar overflow can be lowered 
is determined by the differences in the gravity of the liquor and the 
tar, and this will vary with different coals. different temperatures 
of retorts, and somewhat with the temperature conditions sur- 
rounding the main. It is not considered important that the tar 
should be more than 4” or 5” below the end of the dip pipe. This 
condition can be secured by setting the tar overtlow from 1” to 
144” lower than the liquor overflow. As long as liquor continues 
to flow out of the overflow A, the tar overflow B is not too low. 

It will be readily seen that the tar overflow B can be lowered to 
a point at which all of the liquor and tar from the main wiil flow 
through it, leaving the liquor overflow above the level of the liquor 
in the main, and reducing or entirely removing the seal of the dip 
pipe. 

It may happen that there will be an accumulation of very heavy 
tar or pitch at the bottom of the main that will be so sluggish in its 
flow that the tar will cease to overflow through its’ provided outlet 
B, and all the tar and liquor will flow out through A. When this 
occurs, or when, for any other reason, it is desirable to clean the 
main, the cleaning doors D are opened, and scrapers usec to draw 
the tar and pitch up the incline through H, and through the doors 
D. This can be done while the main is in operation, as the dia- 
phragm C, dipping down into the tar in the main, prevents the gas 
from escaping, even when the door D is open. 

When the main 1s in use the cocks F. and F should be open.— Com. 

3. The American “struck” bushel is the capacity of a cylindrical 
vessel having inside measurements of 18%” diameter and 8" high = 
2150.42 cubic inches = 1.2444 cubic feet. A ‘‘heaped”’ bushel is 
such a cylinder surmounted by a cone not more than 6” high, and 
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having a base the diameter of the outside of the containing vessel, 
this vessel being 19%” in outside diameter. It will be seen that 
the diameter of the cone which forms the “heap” is 1” greater 
than the diameter of the interior of the vessel. ‘This is because the 
“heap” is supposed to extend to the outside of the vessel used for 
measuring a bushel. ‘The ‘‘heaped” bushel is, therefore, 2747.7 
- cubic inches = 1.5go1 cubic feet. This is the capacity of a cylinder 
1814" diameter, and 8” high, with a cone 191%” diameter and 6” high. 
The American Gas Light Association has adopted this bushel, using 
the ‘‘ heaped ” measure for coke and the “struck” for lime. 


An American gallon contains 231 cubic inches, and equals in 
volume 8.33888 pounds of water at 39.1° F., or maximum density 
and 30” barometric pressure. It equals .1336 cubic feet.— Com. 


4. st. Hydraulic main. 2nd. Hot scrubber and tar extractor; 
because it is important that the gas pass through this apparatus at 
the temperature at which it leaves the hydraulic main, and for the 
reason that the tar may be removed before it has cooled off, and, 
therefore, before it has gained any additional ability to absorb 
_illuminants from the gas. 3rd. Exhauster; because it 1s important 
to have as few parts as possible of the apparatus under vacuum. 
As ordinarily run, all the apparatus between the hydraulic main 
and the exhauster contains gas at a partial vacuum, while the 
apparatus beyond the exhauster is under pressure. 4th. Con- 
denser; because it 1s important to cool the gas before it comes in 
contact with the-water which is to absorb the ammonia. The 
cooler the water and the gas the more ammonia will the water 
abserb per gallon. 5th. Washer and scrubber; because better 
purification results are obtained in the purifying boxes, and a 
greater yield of ammonia in marketable form—that is, in liquor— 
if the washer and scrubber precede the purifiers. - 6th. Purifiers ; 
because when the gas has been through the apparatus referred to 
above it is in condition to enter the boxes and give up its sulphur 
impurities and carbonic acid to the purifying material, if this is 
lime; or to give up its sulphur impurities only, if the purifying 
material is oxide of iron.— Com. 

5. To simplify this problem we assume the pressure of the gas 
within the hydraulic main to be the same as that of the atmosphere, 
and that, therefore, the surfaces of the liquid in the main and in the 
dip pipes of the idle bench are at the same level. We further 
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assume that the liquid in the hydraulic main and in the seal pots 
has the same density as water. 

The belt of the exhauster breaking and the generation of gas 
continuing, the pressure in the apparatus rises until an exit is forced 
and gas escapes into the atmosphere. | 

Gas will show first where the resistance to its escape is least and 
this will be through the shallowest seal between the hydraulic main 
and the exhauster, unless the conditions of size of hydraulic main 
and size and dip of the dip pipes permit it to escape through the 
dip and stand pipes before blowing either of the seals. 

‘There are six dip pipes—each 30 inches internal area, or 180 
inches area for the six. To fill them one inch in height will take 
180 cubic inches of liquor. The area of liquor outside the dips is 
15 square feet = 15 x 144 = 2160 square inches. The dip pipes 
dip 1% inches. Before gas can pass into the dip pipes all the 
liquor in the main above their lower ends must be forced up into 
them. ‘That is, the liquor covering 2160 inches of surface 1% 
inches deep must be forced up six stand pipes, having a total area 
of 180 square inches. 2160x1'% = 3240 cubic inches of liquor in 
the main above the lower ends of the dip pipes. 3240 ~180= 
18 inches, the depth to which the liquor in the main will fill the 
six dip pipes before gas can reach their lower openings and pass up 
through the liquor. But the problem states that the dip pipes dip 
14% inches into the liquor. Therefore they contain 1% inches 
depth of liquor before that from the hydraulic main enters them. 
This added to the 18 inches obtained above gives 19% inches in 
depth to which the liquor would fill the dip pipes before gas could 
enter. - Any pressure in excess of this 19% inches will cause gas to 
bubble up through the dip pipes. 

The shallowest seal is at the hydraulic main overflow. It is 16 
inches. Gas would show here first, as soon as the pressure exceeded 
16 inches. 

If this overflow were too small to carry off the gas, the pressure 
in the main would continue to rise until gas began to escape 
through the 18’ seal of the hot scrubber, and if these two outlets 
did not sufficiently relieve the pressure, gas would, when the 
pressure had increased to more than 19% inches, escape up the 
dip pipes of the idle benches. 

Notre—‘That if the caps had been removed from the bridge pipes 
of the idle benches (which is good practice when letting down a 
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bench), the gas that would otherwise appear at the mouth-pieces 
would escape at the bridge pipes. 

Upon discovering the trouble at the exhauster the by-pass should 
be at once opened, to remain open until the reserve exhauster, 
if there is one, has been turned on, or the belt repaired and the 
stopped exhauster started. All seals that have “blown” should be 
filled as soon as the by-pass has been opened.— Com. 

6. It is important to have the water line in the drum of a 
station meter always at the same level, and the level at which it 
stands when the meter registers correctly, because any change 
of level will make a change in the number of cubic feet registered 
on the dial for each one thousand cubic feet passing the meter. 
If the water line be lowered in the drum, more gas passes for a 
revolution of the drum, although the amount registered on tue dial 
will remain the same. If the water line be raised in the drum, less 
gas passes for each revolution of the drum. Therefore, if the 
water line be below the correct level the meter registers less gas 
than passes, and runs slow; if the water line be, above the correct 
level the meter registers more gas than passes, and runs fast.— Com. 

7. itis convenient to have a standard to aid us in expressing 
various quantities of heat, or various degrees of heating power. 

The standard, or ‘“‘unit of heat’’ used in this country, is ‘ ‘]he 
British Thermal Unit,” and this is the amount of heat required to 
raise one avoirdupois pound of pure water one Fahrenheit degree 
in temperature, from the temperature of maximum density of water, 
which is 39.1 degrees Fahrenheit. The variation in quantity 
of heat necessary to raise the temperature of a pound of water one 
degree, is so slight for any temperature between 32° and 212° that 
in general the heat unit may be safely taken as the amount of heat 
necessary to raise the temperature of one pound avoirdupois of pure 
water one degree Fahrenheit. ‘Thus we may say that to raise the 
temperature of 30 pounds of water from 40° to 60° Fahrenheit 
requires 600 British Thermal Units; for we have raised 30 pounds 
of water through 20° of temperature, and to raise 30 pounds 
of water one degree requires 30 British Thermal Units, or “ units 
of heat,” or “heat units”; and to raise the same: quantity through 
20 degrees requires 20 times as much, or 600 heat units.”— Com. 

8. ‘It has been found by experiment that all perfect gases, that 
is, gases that contain no vapor of water or other substances, expand 
a}z part of their volume at 32° F., for each increase in temperature 
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of one degree; that is to say, 492 volumes of gas at 32° F., would 
expand to 492+4+28=520 at 60° F.; and 520 volumes at 60° F., 
would expand to 535, or one volume for each degree, at 75° F, 
Therefore, any volume of gas at 75° F. would bear the same rela- 
tion to its volume at 60° F., as 535 bears to 520. So, if we divide 
tooo cubic feet by 535 and multiply the quotient by 520, we get 
the volume that 1ooo cubic feet of gas at 75° F. would occupy, 
if reduced to 60°, or 972 cubic feet,” 

This rule if used to determine changes in volume of illuminating 
gas, as ordinarily distributed, will lead to errors, because while 
ordinary illuminating gas if free from aqueous vapor does not differ 
appreciably from a perfect gas, in practice it is saturated with 
aqueous vapor which does not obey the laws governing the expan- 
sion and contraction of perfect gases. A table of constants has 
been prepared to facilitate the correction of volume of gas at 
different pressures and temperatures. Copies of this table with 
explanations of the method of preparation will be mailed to the 
members of the class.— Com. 

g. “Ina coal gas apparatus the washer is employed to remove 
ammonia, ammonia compounds, and whatever of tar may be in 
the gas at the time it reaches the washer, while the scrubber is em- 
ployed only for the removal of ammonia and ammonia compounds. 
‘The washer is a vessel so constructed that the gas passing through 
it is made to bubble through water. The scrubber is a vessel in 
which the gas comes in contact with wetted surfaces. ‘These 
surfaces may be stationary, and kept wetted by a spray of water 
thrown over them; or they may, as in the so-called “ mechanical 
scrubber,” revolve around a central shaft, dipping in their passage 
into water, and rising from the water wetted, to come in contact 
with the passing gas.” 

to. The Welsbach Burner belongs to that class of hghting 
devices commonly known as Incandescent Gas Burners, in distinc- 
tion from the Open Tip or Open Flame Burners and in which the 
source of light is not one of the component parts of the gas itself, 
heated to incandescence by another part of the gas, but is a foreign 
body introduced into the flame (which is perfectly non-luminous) 
and heated by it till it glows. 

“The Welsbach Burner consists primarily of a Bunsen burner 
and a mantle; the gallery, aif-shutter, chimney, etc., being added 
to give it practical value for general lighting purposes. 
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‘‘The mantle is made by saturating a web of cotton thread in a 
fluid holding in solution salts of the rare earths. It is given the 
proper shape by stretching over wooden forms and is sewed at the 
top to the support with platinum wire. ‘The cotton is then burned 
out leaving an exact reproduction of the web by the oxides of the 
earths. 

‘‘ Referring now to the blue-print and taking up the parts in order 
we find first the Bunsen tube which screws on to the gas fixture. 
This can be divided into three parts, 
the base, check, and tube proper. ‘lhe 
check is held in the base by the tube 
screwing down on it and is generally a 
flat piece of brass with three small holes 
init. These holes are of different sizes 
for different pressures of the supply. 
Those for a two-inch pressure being 
smaller than those for a one-inch, the 
object being to keep the amount of gas 
supphed to the burner at as near three 
feet per hour as possible. In case of very 

WELSBAGH BURNER high pressures a check with one hole is 
sometimes used. This check is not flat, but is sightly coned with 
the hole at the apex. 

“The office of the air-shutter is to regulate the supply of air — 
admitted to the tube for mixture with the gas to make the Bunsen 
flame. Ifthe. gas is rich, more oxygen is necessary for complete 
combustion than if it is poor, and the air-shutter must be opened 
wider in order that more air will be admitted. 

“The gallery carries the mantle, shades and chimney. The 
mantle is mounted so that the lower part surrounds the cap and 1s 
put in place by carefully lowering the support into the lug (not 
shown in the print), and tightening up the set screw. 

“The central tube which fits over the Bunsen tube is a part 
of the gallery, and holds it in the proper position. It is enlarged 
at the top to a mixing-chamber on which is placed the gauze held 
by the cap. This gauze assists in the mixture of the air and gas 
and also prevents the flame flashing back. 

“The frame of the gallery answers two purposes, it carries the 
shades and protects the mantle when the chimney is being taken 
off or put on. The shade-supports slip over the ends of the wires 
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forming the frame and carry certain styles of shades; when other 
shades are used they can be taken off. 

“The bobesche-supports hold the bobesche or eye-screen, a 
small, bowl-shaped shade which is used with the dome shade when 
the light is at such a height that the direct rays from the mantle 
are disagreeable. 

“The chimney may be of glass or mica, the latter being prefer- 
able in situations exposed to draughts. 

‘The above is a description of the type of burner in general use. 
There are modifications of it for special cases but they differ only 
in construction and not in principle.” 

11. ‘* By ‘back pressure’ is generally meant the total resistance 
offered to the passage of the gas from any point in the apparatus 
to its destination in the holder. For instance, the back pressure 
at the inlet of the purifiers, would consist of the resistance of the 
purifiers plus the resistance of the station meter, plus the holder 
pressure, plus the friction in pipes and connections. The term is 
also used to designate the resistance offered by any particular part 
of the apparatus. For instance, the difference in the pressure at 
the inlet and outlet of the purifiers would be spoken of as the ‘ back 
pressure thrown by the purifiers.’ ”’ 

12. ‘fhe King’s pressure gauge consists of a hollow box 
divided into two concentric compartments, of which the larger, A, 
into which the gas is admitted through the inlet B, is closed to the 
atmosphere, and the smaller, C, is open to the air at the top and 1s 
in communication with A at the 
bottom. When both chambers are 
filled with water to a determined level 
and gas is admitted to A, the water in 
A is depressed and rises in C until 
the difference in levels is equal to the 
pressure of the gas on top of the water 
in A. A small metal float rises and 
falls with the surface of the water in C, 
and its motion is communicated by a 
cord and pulley wheel to the pointer 

KINGS PRESSURE GAUGE P. This pointer moves through an 
arc of acircle, and indicates the pressure on a graduated semi- 
circular scale. The travel of the pointer for any given motion of 
the float depends on the size of the pulley wheel. ‘Lhe propor- 
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tions of the apparatus, and therefore the travel of the pointer over 
the scale for any given rise of water in the chamber C may be 
arranged to give the instrument almost any degree of sensitive- 
ness; that is, to indicate small variations in pressure, smaller varia- 
tions than could be easily read on the ordinary syphon gauge. 


‘King’s pressure gauge is the invention of Mr. King, late. 


of the Liverpool Gas Company.” 


SECOND SERIES OF QUESTIONS FOR THE EDUCATIONAL CLASS OF 


~~ 


THE AMERICAN GAs LIGHT ASSOCIATION. 


What is hydraulic cement ? 
What distinguishes the “ Portland” cement from the Rosen- 


dale and other ‘“‘ natural’? cements ? 


Describe a hot scrubber, its use, and action. 


What is the difference in general character between gas 


house coke and oven coke, and, in general terms, how is 
each made? 


It-1s. desired to’ “ let downitsasbench onesixuretorts iu 


regenerative setting. The last charge has just been put in. 
What is to be done in order that the bench may, with safety, 
be cooled down and kept idle until the increasing demand 
for gas, or other reason, shail make it important to again fire 
itup? Please consider that there are no repairs to be made 
to the bench. 


Describe the testing or proving of a station meter; giving 


each step in the work from the putting it out of use in order 
to test it, to the putting it to work again, after it has been 
tested. 


A certain 25-candle power water gas has a heating power of 


725 heat units per cubic foot. It is desired to boil away all 
of ten pounds of pure water in a pot and over a burner that 
together will put into the water 25% of the heating power of - 
the gas as it is burned. The water at the start has a tem- 
perature of 60°F. ‘The barometer marks 30 inches atmos- 
pheric pressure. How much gas must be burned to entirely 
boil away the water? (Study answer to Question 7, First 
Series, 1897.. Note that each pound of water turning to 
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steam at 212°F'. absorbs 966 units of heat. In other words 
that when a pound of water has been raised in temperature 
to 212°F. it takes 966 units of heat to turn it into steam; 
that is, to boil it away.) 

Give in heat units the heating power of a cubic foot of each 
of the following gases, and tell what vou understand this ex- 
pression “ heating power” to mean: 


PEVOLO OCH eee i cae eat H 
DyParslig Crass min eon oes CH 
eh eelayles (Opa lu loipee Me Ohds 16 CO 
PNCELYV IC ler ree ee. Tn ead tatra tt Gad i 


What action takes place between ‘“ oxide of iron” and sul- 
phureited hydrogen in the purifiers ? What change occurs 
in the mass when exposed to the atmosphere, after use in the 

Give a general answer, and then give the chemis- 
try of the operations as far as you can. 

Describe the making up of a cement joint ina 6-inch cast 
iron hub and spigot street main, giving approximately the 
amount of materials used, and the time the man works at 


Draw a section of the joint, giving dimensions. 


What is naphtha? 

eecruce Olle? 

‘© gas oil? 

How do you determine when the checker brick in your water 
gas apparatus needs cleaning P 

. Give a brief description of calcium carbide, and of acetylene, 

and their properties. 


Answers must be in Committees hands June ist. 


CIRCULAR OF THE EDUCATION COMMITTEE TO THE MEMBERS OF 


THE PRACTICAL CLASS—AMERICAN Gas LIGHT ASSOCIATION. 


Enclosed herewith are answers to the second list of questions for 


the 1897 session, and a third list of questions. 


The Committee can congratulate the members of the class gen- 


erally upon an improvement in the character of their answers. 
The questions have been more difficult. The answers show greater 
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care in their preparation, and a more intelligent understanding of 
the matters treated of, than did answers to previous lists. 

The Committee have again to express regret that many members. 
of the class are very late in getting in their answers. 

Enclosed you will find a catalogue of books on gas and kindred 
subjects, issued by the Progressive Age Publishing Company, who 
have kindly sent us a sufficient number to enable us to enclose one 
to each member of the Practical Class. 

Please note that all communications, answers to questions, etc., 
should be addressed to Walton Clark, Chairman, 813 Drexel Build- 
ing, Philadelphia, and the envelope containing such papers should 
have written on it ‘‘ Educational matter.”’ 

Also please note that answers should be plainly marked with the 
name of the writer— preferably on the first page. 

The answers to the list of questions herewith enclosed must be 
in the hands of the Committee by the 15th of August. 

June, 1897. 


ANSWERS TO SECOND LIST OF QUESTIONS—1897—SUBMITTRD 


TO THE PRACTICAL CLASS OF THE AMERICAN Licut Asso- 
CIATION. THESE ANSWERS, WHERE IN QUOTATION 


MARKS, ARE TAKEN FROM THE ANSWERS SENT IN 
BY MEMBERS OF THE CLASS. IN OTHER 


CASES THE AUTHORITY IS GIVEN. 


1. What is hydraulic cement? 


Ans. Hydraulic cement is an impure lime, that has the property 
of “ setting ” or hardening, under water. It is made by ‘“calcining’’, 
or burning, limestone containing a jarge percentage (20 to 60) of 
clay. or a mixture of limestone and clay artificially prepared It 
is sometimes called “hydraulic lime,” though this term is more 
generally applied to calcined limestone containing a smaller pro- 
portion of clay. . 

Hydraulic cements are ground fine for use, and must be kept 
dry to preserve their value. ‘They have the property of ‘‘ setting ’’ 
hard, and are used in masonry to unite in one hard, strong mass 
the individual bricks or stones used in foundations, walls, etc —Com. 


2. What distinguishes the “ Portland” cement from the Rosen- 
dale and other “natural”? cements ? 
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Ans. Some hydraulic cements are made from rock which con- 
tains the desired proportions of limestone and clay. ‘These are 
known as “natural cements,” and are sometimes called Rosendale 
cements, from a town in New York. 


In the manufacture of some hydraulic cements the limestone and 
clay are mixed artificially, and in definite proportions, before burning, 
and the product of this process of preparation is known as “ Port- 
land cement.” This cement, being a mixture of exact and prede- 
termined proportions of the necessary materials, is a more valuable 
building material than most of the natural cements. 


Portland cement takes its name from the resemblance artificial 
stone made of it bears to stone found on Portland Island, south of 
England. The original Portland cement was a natural cement, 
but the name is now used to distinguish the cements made from an 
" artificially prepared mixture of ingredients as detailed above. 


From good authority we have the statement that cement owes 
its hydraulic quality to certain silicates and aluminates of lime 
formed during the burning, by the action of the heat, and which 
possess the property of taking up water of hydration and crystallizing 
to a hard and compact mass.— Com. 


3. Describe a hot scrubber, its use and action ? 


Ans. ‘If the vapors of tar which are present in coal gas in the 
hydraulic main could be carried by the gas to the consumer’s 
burner they would be valuable as illuminants, but this cannot be 
realized because they liquefy at ordinary temperatures and form tar. 
This liquid tar condensed from the gas, if allowed to cool in contact, 
or to travel with the gas, will absorb from the gas other light hydrc- 
carbon vapors, which form, when burnt, the most useful light givers. 
It is, therefore, important to separate these vapors of tar from the 
gas as quickly as possible, and while it is still hot, so that the max- 
imum of light hydrocarbon vapors will be retained in the gas. This 
is accomplished by the hot scrubber. The gas and tarry vapors 
leave the hydraulic main at a high temperature (between r1o° and 
150° Fahr.), and pass into the hot scrubber. The gas should leave 
the hot scrubber at as near the entering temperature as possible. 
The hot scrubber may act on the principle of separation by friction, 
in which case the scrubber will consist of a shell filled with coke or 
wooden grids; or it may act on the principle of straining through 
small orifices and striking baffle plates, one type of such apparatus 
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being the P. and A. condenser, described in the answer to Question. 
8, Third Series. 1896.” 

4. What is the difference in general character between gas house 
coke and oven coke, and, in general terms, how is each made? 


Ans. ‘Gas house coke is made as a bye-product in the manu- 
facture of coal gas, and is that portion of the charge remaining in 
the retorts after the gas has been driven off. 


“There are various forms of ovens used in making oven coke, 
but that known as the ‘‘ bee-hive” oven is by far the most generally 
employed. As its name implies, the i:terior of this oven is dome 
shaped, precisely like a bee hive, and is generally built from rz to 
12 feet in diameter, and from 5 to 6 feet in height. The working 
is very simple, depending on the principle that the heat necessary 
for the coking of the charge is supplied by the combustion in the - 
oven itself of a portion of the escaping gases and more or less of 
the fixed carbon of the charge. The coal is dumped through an 
opening in the crown of the oven, and spread evenly on the floor 
to an average depth of about 2 feet. The front opening, through 
which the coke is discharged, is at first nearly closed with brick, 
luted with loam. The heat of the oven from the previous coking 
fires the charge, and as the coking progresses the air is more and 
more shut off by luting the openings and finally closing the roof 
openings. The average charge is 7600 lbs., and the time of coking 
is 48 hours, with 72 hours for that burned over Sunday. When 
the coke is thoroughly burned, the door is removed, and the coke 
is cooled by water thrown in from a hose, and then drawn. 


‘Gas house coke is comparatively soft and friable, due chiefly 
to the short time occupied in burning off the charge,—from 4 to 6 
hours,—also to the lower temperature of carbonization, whereby 
the volatile constituents of the coal have not been driven off as 
completely as in oven coke. 

‘Oven coke is porous in structure, but very hard, with a metallic 
ring and a bright silvery-gray lustre.” 

Oven coke is also made in ovens designed to enable the operator 
to utilize the gas, tar and ammonia produced.—Com. 


5. It is desired to let down a bench of six retorts, full regener- 
ative setting. The last charge has just been put in. What isto be 
done in order that the bench may, with safety, be cooled down and 
kept idle until the increasing demand for gas, or other reason, shall 
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make it important to again fire it up? Please consider that there 
are no repairs to be made to the bench. 


Ans. In letting down a bench of retorts with full depth regen- 
erative setting, the last charge should be made as large as the 
retorts will hold. ‘That is, if the charges are of 4 hours duration 
and the bench is to be let down at 7 o'clock, the charges from 3 
o’clock on should be made to almost fill the retorts. The coke 
from these charges must not be drawn until the bench is cold. The 
furnace should be left half full of coke. When the last charge is 
put in, the primary air-slides should be shut down to within %" of 
being closed, secondary air shut off entirely and the dampers closed 
until there is just sufficient opening left to maintain a slight draft 
in the furnace. Two or three hours after the last charge is put in, 
the primary air ports should be closed entirely, all cracks around 
the brick work plastered up, so as to prevent the entrance of any 
air into the setting, the opening around the furnace charging door 
filled with coke dust or ashes to prevent any influx of air at that 
point, and the dampers practically closed, leaving them just cracked, 
so as to take off what little gas is still being generated in the furnace, 
but not open enough to cause any draft through the bench. After 
the gas is all driven out of the coal in the retorts, the bridge pipe 
covers should be raised, so that in case there is any leakage of gas 
up the dip pipes through excess of pressure in the hydraulic main, 
it will escape through the open bridge pipe, instead of working 
down into the retorts and forming an explosive mixture which might 
be fired and damage the bench. After all these precautions have 
been taken, the bench must be allowed to cool down thoroughly, 
which it will do very slowly, before anything about it is opened for 
examination or for cleaning the furnace. If handled in this way, 
the cooling of the setting will be so gradual as not to cause any 
avoidable injury to retorts or blocks.— Com. 


6. Describe the testing or proving of a station meter; giving 
each step in the work from the putting it out of use in order to test 
it, to the putting it to work again, after it has been tested. 


Ans. The meter room should be thoroughly ventilated through- 
out the test. 


The object of testing a station meter is to determine 


A—Whether there are any leaks in the drum. 
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B—lIf there are no leaks, how many cubic feet of gas are passed 
for one revolution of the drum. 


C—Whether the index registers correctly the number of cubic 
feet passed through the drum. 


Before the meter is put out of use for the purpose of testing it, 
remove the plate over the dial, thus exposing the spindle that comes 
through the meter head; stop the meter long enough to attach a 
pointer to the spindle, and make a mark on the case. so that exact 
revolutions of the pointer can be counted. Then start the meter 
and note how much gas is registered on the index for ten or twenty 
revolutions of the spindle. Calculate from this the number of 
cubic feet registered for each revolution of the spindle. The use to 
be made of this figure will be explained later on. 


Put the meter out of use by opening the by-pass and closing 
valves F and G. Pour water into the connections C and J above 
these valves,.to seal the valves. Pet-cocks should be tapped into 

Mh ptah tM vig cole: < Mate these pipes above the valves, 

STATION METER — and below the surface of the 

water, and opened from time 
ea to time during the test, to see 


eee tt A) i ’ 
| u that these valves remain sealed. 
ast ONY 
L| aN : Now the meter is out of use 
feiss fe erie IN and ready to be tested. 
UI | A—Does the drum leak ? 
D> + é is ope | y 
\ GA OeSbe a he Connect the test meter and 
NY UN | PERF eee ce ey : 
N ML) le Ss T= iron pipes, as shown, and run 
4 ZA i Ferd ‘ 
| SF ! 7 the pipe L out of doors. 


Test the connections of the 
test meter by opening the cocks D and E and passing a little gas 
through both meters. Then close the cock K. When the full 
pressure of the gas shows on both meters, if the index of the test 
meter remains stationary, the outlet connections and the station 
meter case and gas connections above valves F and G are gas tight. 

Close cocks D and E. Remove gauge M and open cock k, 
and having thus put atmospheric pressure on both inside and out- 
side of the station-meter drum, see that the water in the meter is 
exactly to the mark on the water gauge and dripping from the au- 
tomatic overflow, if the meter has this attachment, at the rate that 
is maintained when the meter is in regular use. Then close K and 
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replace gauge; shut off automatic overflow, and close off water 
supply. Remove the manhole plates on top of station meter; re- 
move one of the plugs in the drum and replace it with a special 
plug fitted with an eye-bolt, attach a rope to the eye-bolt and make 
the rope fast to prevent the drum turning. Open cock E, then 
open cock D slowly, thus admitting gas gradually into the station 
meter drum until the pressure has increased sufficiently to blow the 
seals in the meter. The noise of the blowing gas can be heard and 
the pressure will fluctuate violently. The blowing pressure should 
be recorded. Now shut D and watch gauge M; if the pressure 
falls, that section of the drum that is being tested leaks. ‘lhe size 
of the leak can be determined by partly opening D, keeping press- 
ure on M below the pressure at which the seals blow and noting 
the registration of the test meter for say ten minutes. Now leave 
D open and slack the rope until the meter drum has made about 
one-eighth of a revolution, and repeat the test made above. Re- 
peat this process until the drum has been tested for blowing press- 
ure and for tightness in eight positions. The drum should then 
have made one revolution. 

If the manhole is not available for this test, the spare outlet 
flange can be removed and the drum blocked in different positions 
by a piece of scantling. 

Before starting to revolve the drum, the position of pointer on 
spindle on meter front should be accurately marked, and note 
should be made of the number of revolutions made by the pointer 
for one revolution of the drum; this is usually exactly one or 
exactly two. 

If the drum leaks it must be repaired before test for capacity can 
be made. ; 

If the drum is tight proceed to determine. 

B—How many cubic feet of gas are passed by one revolution of 
the drum. 

Remove the rope, replace plug and manhole, open automatic 
overflow and water supply pipe. Repeat test for tightness of con- 
nections and case. 

Open the cock K, and adjust the cock D on the test meter inlet 
until the gas passes at a rate within the limit of the test meter. 
Then wait until water begins to drip from the automatic overflow. 

The gas now passing through both meters, one observer should 
call out at the instant the pointer on the station meter spindle 
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reaches the mark on the case, and a second observer should, at the 
same instant, note and record the test meter reading. When the 
drum has made one complete revolution as indicated by the pointer, 
note and record the test meter reading as before. The quantity. 
thus registered by the test meter is the quantity of gas passed by 
one revolution of the station meter drum. ‘To ensure accuracy at 
least three revolutions of the drum should be made. 


During this test the temperature of the water in the two meters 
shoul'l be as nearly as possible the same as the temperature of the 
room. 


C —Does the index register correctly the number of cubic feet 
passed through the drum. 


Count the teeth on the gear wheels connecting the spindle with 
the meter index and calculate the number of cubic feet registered by 
one revolution of the meter drum. This figure should agree closely 
with that obtained at the outset, by calculating from the registra- 
tion of the meter during twenty revolutions. This latter igure was 
obtained for the purpose of checking the calculations from the gear 
wheels. Accept the figure obtained by counting the teeth on the 
gear wheels as correct. 


If the figures obtained by tests B and C are the same, the meter 
is correct; if the quantity passed (B) is greater than the quantity 
registered (C), the meter is slow; if the contrary, the meter is fast. 
If the meter is incorrect, it is better to change the gears, leaving the 
water level at the position marked. If inconvenient to have gears 
changed, alter water line to correct, raising it if meter is slow and 
lowering if meter is fast and test again. Only very small errors can 
be corrected for by this method, and it should be used only on small 
meters. 


To put the meter in use again, remove the test meter connections 
and pipe L; remove the pointer from spindle and replace dial plate, 
open valves F and G, and close valve H. 


Note—Test meter is preferably a 60 or 80-light wet meter, with 
a dial registering to one-tenth of a cubic foot. ‘This meter should 
be carefully tested on a meter prover when passing gas at the same 
rate as during the station meter test. This can be readily done by 
maintaining the same difference of pressure between inlet and out- 
let of test meter, as observed during test B. 

The test meter should always be set level. 
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Nore —Test A can be made without a test meter, using a press- 
ure gauge only. A common, dry meter can be used to measure 
the leakage. 

Nore—If the temperatures of the gas passing through the test 
meter and through the station meter are different, the volume of the 
gas passing through the test meter should be corrected to the tem- 
perature of the gas passing through the station meter. This can 
be done by the use of a table for the correction of the volumes of 
gas at different temperatures. 

Notre —If the meter drum leaks have it repaired. Do notattempt 
to correct for leaks in drum by raising water line. 

The above is an accurate and scientific, if somewhat difficult 
method of proving a station meter. A more simple method is as 
follows : 

Vo prove the tightness of the drum—Proceed as above down to 
and including the determination of the tightness of case and con- 
nections, and the correctness of the water line. Then run gas 
through.both meters at a rate about equal to the maximum capac- 
ity of the test meter; and again at half that rate, making the test 
cover in each case an equal number of and at least three full revo- 
lutions of the drum of the station meter. If the tests agree the 
drum is tight. 

This method does not necessitate opening the manhole of the 
meter. 

Determine the capacity of the drum per revolution as above. 

Count the teeth on the gear wheels as above and calculate the 
number of feet registered by one revolution. If you do not under- 
stand the gear wheel and dial combination, test for drum tightness 
and capacity as above, disconnect test meter and turn gas through 
the station meter as if in regular use for twenty revolutions of the 
drum, as shown on the pointer. See if the dial registers twenty 
times the determined capacity of the drum. If it does, the meter 
registers correctly— Com. 

7. A certain 25-candle power water gas has a heating power of 
725 heat units per cubic foot. It is desired to boil away all of ten 
pounds of pure water ina pot and over a burner that together will 
put into the water. 25 per cent. of the heating power of the gas as 
itis burned. The water at the start has a temperature of 60° F. 
The barometer marks 30 inches atmospheric pressure. How much 
gas must be burned to entirely boil away the water? (Study answer 
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to question 7, First Series, 1897. Note that each pound of water 
turning to steam at 212° F., absorbs 966 units of heat. In other 
words, that when a pound of water has been raised in temperature 
to 262° F., it takes 966 units of heat to turn it into steam, that is 
to boil it away.) 

Ans. If the gas has a heating power of 725 heat units per cubic 
foot, and the burner and pot enable us to put 25 per cent. of the 
heat from the burning gas into the water, each cubic foot of gas will 
give to the water ,%,°, of 725 heat units, or 181.25 heat units To 
raise one pound of pure water from 60° to 212 (the barometer 
marking 30 inches) will require 212 -- 60 = 152 heat units. Jo 
boil away one pound of water, after it has been heated to 2129, 
will require 966 heat units. Therefore, to raise one pound of water 
from 60° to 212° and boil it away, will require 152 + 966 =1118 
heat units. Ten pounds of water will require ten times as many 
heat units, or 11,180 heat units. ‘Vo put the 11,180 heat units into 
the water, we must use of our 725 heat unit gas, through our burner 
and pot giving 25 per cent. efficiency, 11,180 —- 181.25 (725 X .25 
= 151.26 heat units per cubic foct utilized) = 61.eScunic feet 
The imperfection of the apparatus and other causes, have made it 
necessary to waste three times as much heat as has gone into the 
water, for if 25 per cent. went into the water, 75 per cent. must 
have gone into the air and surrounding objects’ If all the steam 
formed from the water were condensed to water, and the water so 
formed reduced in temperature to 60°, the 11,180 heat units put 
into the water would be given up by it, and it would contain only 
the heat it had before the operation of heating and boiling it began. 

‘The heat necessary to add to a body to raise its temperature a 
certain amount, is exactly the amount it will give up in going back 
to its original temperature. Thus, a pound of water must have 
given to it ten heat units to raise it from 60° to 70° F., and it will 
give up ten heat units in cooling from 70° to 60° F.—Com. 

8. Give in heat units the heating power of a unit power of 
a cubic foot of each of the following gases, and tell what you under- 
stand this expression “ heating power” to mean: 


Hydrogen — H — Ans. 325.5 heat units per cubic foot. 
Marsh gas — Chi Rial Gee Rebs ya ane epee te 
Carbonic oxide — CO — “ aA Sy reine 6“ ‘6 oT 66 
Acetylene — (Oats ae hob Meee ss ao aes et 


ProF. JULIUS ‘THOMSEN. 
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The “heating power’ of a cubic foot of gas is its power to raise 
the temperature of other substances by the heat developed in its 
complete combustion. It is ordinarily measured and expressed by 
the number of pounds of pure water that the heat developed by 
the complete combustion of the gas is capable of raising one degree 
F. in temperature, when all the heat developed is utilized in heating 
the water.— Com. 

g. What action takes place between ‘“ oxide of iron” and sul- 
pauretted hydrogen in the purifiers? What change occurs in the 
mass when exposed to the atmosphere, after use in the boxes ? 
Give a general answer, and then give the chemistry of the opera- 
tions as far as you can. 

Ans. When the sulphuretted hydrogen in the gas comes in 
contact with the oxide of iron jn the purifiers, the sulphur of the 
former unites with the iron and forms iron sulphide, and the 
hydrogen unites with the oxygen and forms water. At the same 
time, one-third of the sulphur of the sulphuretted hydrogen is 
liberated in a free state. 

The chemical changes are shown in the formula: 

Fe,O,(3H,O) + 3H,S = FeS + 6H,O+5 

After the mass has been fouled it is exposed to the air. The iron 
of the iron sulphide unites with the oxygen of the air and with the 
water that is present in the shape of moisture in the mass and in 
the atmosphere, and forms oxide of iron, while the sulphur is liber- 
ated in the free state. 

The chemical changes are shown in the formula: 

2FeS + 3H,.O + 30 = Fe,O, (3H,O) + 25— Com, 

10. Describe the making of a cement joint in a 6 inch cast iron 
hub and spigot street main, giving approximately the amount of 
materials used, and the time the man works at the joint.. Draw a 
section of the joint, giving dimensions. 7 

Ans. We give two answers to question ro. It is believed by 
the Committee that following the rule given in either answer will 
result—if the materials are first class and the workmanship good— 


in a tight and strong joint; but the Committee prefer the joint first 
described. 


JOINT No. 1. 


Use Portland cement. Natural cements are not uniform in 
quality, and, as a rule, are too quick-setting to permit of their use 
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‘with safety. In selecting the brand, take a relatively quick-setting 
Portland. If the cement sets too slowly there is danger of the 
finished joint being disturbed before setting. 

Use the cement neat—no sand. 

Use the cement as dry as possible, so that it requires hammering 
the yarn against it in order to bring the moisture to the surface. 
When sufficient water is added the cement will still appear crumbly 
in the pan, and will just retain the impression of the fingers when 
squeezed in the hand. 

The cement should be used immediately after mixing; if it lies 
unused over five minutes, it should be discarded. The cement 
remaining in the pan should be entirely removed before mixing up 
any new cement. In mixing cement, first determine the quantity 
required for one joint, and the quantity of water required for this 
cement, and then always use the cement and water dy measurement. 

Use jute yarn, untarred. When the joint is made the yarn and 
sides of joint may be moist or damp, but should not be wet. 

The finished joint should consist of one roll of yarn (Fig. 1 A), 
of the exact circumference of the pipe, twisted and driven tightly 
to the bottom cf the bell; then a solid mass of cement (Fig. 1 B), 
extending to a point about 114” back of the face of the bell; then 
a second roll of yarn (Fig. 1 C); then a facing of cement (Fig cD): 
Do not make a large fillet extending to the outside diameter of 
bell. In entering the cement be very 
careful to completely fill the whole 
space. A wooden pusher, shaped 
something like a yarning tool, is useful 
for pushing back the cement after it 
has been entered by the hands. Some- 
times a roll of yarn is used to drive the 
cement back, the yarn being withdrawn, 
more cement entered and the process 
repeated until the desired ee has 
been entered. : 

After the first yarn is in, and before 

ad. the joint is made, the pipe should be 
thoroughly bedded and tamped in between the bell holes, to 
prevent any movement of the joint after it is made. 

When the joint is made, it should be protected from the sun. 
As few joints as possible should be made in the rain. 
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All joints should be tested before being covered up. The best 
test is made by connecting gas pressure to the new pipe, through a 
meter, thus measuring the amount of leakage, if any. If the meter 
indicates leakage, the holes should be found by using soapsuds on 
the joints. Fire should never be used. ‘The joints should be tested 
only after the cement has set sufficiently to prevent its being hurt 
by the soapsuds,—where feasible, this should be on the following 
day.— Com. 


JOINT No. 2. 


‘In the sketch enclosed Fig. 2 is a side view of a 6” cement 
joint, with part of the hub removed, showing cement and packing. 
In the sketch C is the cement, P packing. After the pipe has been 
‘sent home,’ graded, and the joint equalized as near as possible, 
one inch of hemp packing is firmly driven in as shown—Fig. 1. 
Then one inch of cement and one inch more of packing, followed 
by one and one-half inch of cement, of which one-half inch is on 
the outside of hub, and slopes from center of rim down to pipe as 
shown—Fig. 2. To make this joint requires 314 pounds of cement 
and sand mixed dry; 2 parts of cement to one of sand, and 3 
ounces of hemp packing. ‘The joint can be made in 15 minutes.” 

rr. What is naphtha ? 

What is crude oil? 
What is gas oil ? 

Ans. The name “ naphtha” is a general term applied to the 
products of petroleum distillation coming from the still after gaso- 
line, and before the so-called “refined” or “lamp oils.” It is 
volatile at atmospheric temperatures and is colorless. Its specific 
gravity is from .680 to .740—water being 1000. 

“Crude oil” or petroleum, is a natural oil found, generally in the 
crevices of rocks—whence its name—‘ petroleum,” meaning rock 
oil. It is a mixture of several liquid substances of different gravi- 
ties and chemical compositions. It 1s separabie into these sub- 
stances by distillation. It is found in nearly every country of the 
world, and is a commercially important product in the United 
States, Russia and Peru. The gravity of crude oil, or petroleum, as 
produced in Pennsylvania and Ohio, is from .80 to .85. Itis of 
various colors, but generally it shows dark claret colored by trans- 
mitted light. By reflected light it is generally greenish. 
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‘Gas oil” is the name applied to a product of the distillation of 
petroleum. It is a “straight run” oil; that is, it is all the oil that 
comes from the still between certain temperatures, and is not a 
mixture of several separate products. Its specific gravity varies 
within wide limits, but will probably average about 84. Its color 
varies from quite light to very dark, and does not indicate its value 
for gas making purposes—Com. 

12, How do you determine when the checker brick in your 
water gas apparatus needs cleaning? 

Ans. The checker bricks of a water gas apparatus should be re- 
moved and cleaned, or renewed when dirty or crushed, or disinte- 
grated. Checker bricks may become covered with a non-conducting 
coating of ashes or carbon, or both, making impossible the desired 
exposure of the oil vapors to properly heated brick surfaces. When 
bricks are coated or saturated with carbon the surface heats rap- 
idly, because the carbon burns, and the gas maker is deceived by 
the glowing carbon and believes the bricks to be hotter than they 
are. It is possible to tell something of the condition of the checker 
bricks by observation through the sight cocks provided for the pur- 
pose. Other indications of dirty bricks are a falling off in the rate 
of make per minute and in the oil results. If all the conditions of 
operating remain unchanged, and the candle power falls materially 
and stays down and the make of gas per minute of run is reduced. 
the checker bricks should be at once examined and, if dirty, 
cleaned or removed. Bricks should not be allowed to become so 
fouled as to make a material reduction in the rate of make. Ex- 
perience soon teaches an intelligent gas maker to avoid both the 
extreme of reduced results and of too frequent cleaning— Com. 

13. Givea brief description of calcium carbide, and of acety- 
lene, and their properties. 

Ans. Calcic carbide, or carbide of calcium, as it 1s popularly 
called, is a heavy, hard, gray crystalline substance, composed, by 
weight, of 40 parts of calcium and 24 parts of carbon. Its specific 
gravity 1s 2.262. It has a strong affinity for water, and when ex- 
posed to the atmosphere absorbs moisture, giving up acetylene gas. 
(See formula below.) 

Calcic carbide is formed by the union of calcium and carbon, 
fused in the heat of the electric arc. The calcium is used in the 
form of quick lime, and the carbon as powdered coke, coal or 
charcoal. © 
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The reactions occurring in the production of calcic carbide, are: 


.875 quick lime+-.5625 carbon=—1 Ib. calcic carbide+.4375 carbonic oxide, 
CaO. + ch Oe, Cane, + a) 
Acetylene gas is, chemically, an unsaturated hydrocarbon of the 
series Cn H,n—z2. Its formula is C, H,, and it is composed by 
weight of 24 parts carbon and 2 parts hydrogen. 


It is a colorless gas. It has a strong garlic odor. Its specific 
gravity is .gt Its weight per cubic foot is .o7 lb. Water at 60°F. 
will absorb about its own volume of C, H,. It burns with a 
highly luminous flame. Its illuminating power is approximately 
240 candles for five cubic feet. 


When unmixed with other gases or with air, it must, in order to 
develop its full illuminating value, and prevent smoking, be burned 
through small flat flame burners. It is very rich in carbon, and the 
flame smokes when large burners are used. 


It is present in coal gas to a fraction of one per cent., and in a 
somewhat higher proportion in illuminating water gas. It is 
formed during the incompiete combustion of illuminating gas. 
This occurs when the flame of a Bunsen burner “flashes back,” 
the gas burning within the burner. 

The present important source of acetylene is calcic carbide. 
When water is brought in contact with calcic carbide acetylene gas 
and quick lime are formed, according to the following formula: 

I lb. calcic carbide+-.5625 water—=1.1562 calcic hydrate+-. 40625 acetylene. 
CaC,--2H,0=CaOH.0--C;H. 

One pound of pure calcic carbide produces .406 Ib., or 5 8 cubic 
feet acetylene. 

Acetylene burns to water vapor and carbonic acid—Com. 


June, 1897. 


THIRD SERIES OF QUESTIONS FOR THE PRACTICAL CLASS OF THE: 
AMERICAN Gas LIGHT ASSOCIATION—1897. 


tr. What is meant by the statement—‘‘ The tank was rendered 
with neat cement? ”’ 

2. Describe the preparation and use of cement mortar for brick 
work construction, with precautions to be observed to insure 
strength and uniformity. 


IO. 


IT. 


12. 


Tt 


14. 
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Does coke deteriorate while stored? Ifso, why and how? 


It is desired to put into service the full depth, regenerative 
retort bench let down in Question 5, Series 2. Describe 
the process up to and including the drawing of the first 
charge burned off. 


Describe the principle and action of some form of gas governor. 


What is meant by the statement—“‘The specific heat of a cer- 
tain substance is .750, or is three-quarters that of water”? 
(The Committee desire to emphasize the importance of a 
thorough understanding of the laws involved in the solution 
of heat problems. Any student who has not an under- 
standing of Problem 7, Series 1, and of Problem 7, Series 2, 

is recommended to give them further study.) 


Make a sketch of a dry centre valve for four purifying boxes, 
built to put three in action at onetime. Show the divisions 
of theseat and cover, and describe the action of the apparatus. 

What is the common method of manufacturing sulphate of 
ammonia; and what are the chemical reactions that occur 
in the process ? 

What is “ coal liming”? Give its purpose, and its effect on 
the impurities in the gas, and on the residuals produced. 

What is a paint? 

nao VALDISie 
What is oxidation P 
“¢ —“ combustion? 

Why are scrubbers for the removal of ammonia filled with 
coke or slats P 

Describe the cleaning of a water gas washbox, including the 
precautions to be observed. 

If you have no knowledge of water gas apparatus, omit ques- 
tion 13, and describe the cleaning of a badly stopped 
standpipe. 


(This Appendix to the Committee’s Report was not read at the 


meeting.) 


THE PRESIDENT—You have heard the report of the Committee 
on Education. I think that you will agree with me that this is a 
magnificent work, and when you realize the spirit in which it is 
undertaken and the amount of work that this Committee is doing 
I think you will all, as the officers of the Association do, take a 
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great deal of pride in the fact that it is being done under the 
auspices of this Association. If you will bear with me for a moment 
I would like to explain something of the work which this Commit- 
tee are doing; very likely you are already familiar with it, but it 
did not strike me until the last two weeks how much labor they are 
putting into this matter. They are sending out three, and intend 
this year sending out four sets of papers, each one comprising 
twelve or thirteen questions. The class averages fifty members 
and, consequently, they are obliged to examine on each set of ques- 
tions, 600 answers. And not only that, but then they must formu- 
jate their own answers —and to my certain knowledge there have 
been answers given by the Committee on which hours have been 
spent, and this is done solely to help those in the business who 
want to be helped. Personally, I am very proud of this work and 
I am sure that that must be the feeling of the whole Association. 
What will you do with the report of the Committee ? 

Mr. GREENOUGH—I move that the report be accepted, that the 
thanks of the Association be extended to the Committee, and that 
the Committee be continued. 

Seconded, put and carried. 

THe Prestp—Ent—I am informed that the Committee on Re- 
search will be ready to report to-morrow, and the Committee on 
Nomination of Officers this afternoon. 

Mr. GREENOUGH—The Committee on Nomination of Officers 
will report either this afternoon or to-morrow. 

THe Prestpenr—The next business is the address of the Presi- 
dent 


PRESIDENT’S ADDRESS. 


Once again the season that brings us together has arrived, and, 
as we exchange greetings, it does not seem possible that 12 months 
have passed since we met in St. Louis. The years roll arcund 
rapidly, too rapidly for many of us, and the speed seems all the 
faster because we are so busy that most have neither time nor 
inclination to count the days or the months, And yet, in spite of 
the rush and bustle of our daily lives, which give few of us time to 
do our work as carefully or as well as we would like, in spite of 
this we individually and collectively make progress. The business 
as a whole advances and we advance with it. It may not be 
definite and distinct year by year, but compare this year with five 
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or ten years ago, and it can surely be said that more gas is made 
and sold than then, that it is as good a gas or better, that it is 
produced cheaper and sold cheaper, and that the whole practice, 
or science if you will, of gas manufacture, is better understood and 
better worked out than ever before. Twenty-five years have elapsed 
since the meeting preliminary to the organization of this Associ- 
ation was held, and at this, our twenty-fifth annual meeting—our 
silver anniversary—it may not be amiss to note a few of the changes 
in that time. There are probably quite a number present who were 
selling gas in 1873 for $4.50 or $5 per 1,000 feet, and who will 
remember how unpleasant it was to collect the bills at that price; 
and the same gas, or rather a much better gas, is now generally 
sold from $2 down to $1, and in a few cases at even less than 
that price. To be sure, our coal then cost $8 or more, and now 
less than half that sum, but our labor is paid fully as much, and, 
on the average, I believe, more. A yield of 6,000 feet per retort 
is now replaced by g,o00 and 10,000, and in some cases by 11,000 
and 12,000 feet, and the yield of gas per man has increased from 
15,000 to 25,000 feet, and, with labor-saving machinery, to 50,000 
feet. Water gas, with its brilliant white light, was not in use, 
except in the famous “ deserted village” in theicity of Brooklyn. 
The electric light was not, either as a competitor to worry us, or 
as an ally to help us by educating the people to the use of more 
light. Yes, times have changed indeed, and, we hope and believe, 
for the better. In this address I shall not attempt any general 
review of the field of gas engineering, but confine what I have to 
say to a few comments on some of the events of the year, and on a 
few matters that are now attracting more than ordinary attention. 

One of the most encouraging matters connected with our Associ- 
ation, as indicating its strength and vitality, is the work of the Com- 
mittee on Education. That they have done for the past two years, 
and are doing, a most excellent work, no one will gainsay. I doubt 
if any gas engineer or manager of a gas works 1n this country can 
read over the questions sent out to the class, and the replies finally 
made up by the Committee, without getting some information, and 
if that be true, what must it be to the students, most of whom are 
young men with comparatively few years of experience. I am 
informed that the class averages about 50; that most work faith- 
fully and conscientiously on the questions sent out, and that the 
interest in the work increases rather than diminishes. If this work 


5d 


be kept up, as we all hope it will, through a series of years, it can 
but result in giving the gas companies of this country a much more 
intelligent body of men as engineers and managers than they other- 
wise would have. As most of our membership know but compara- 
tively little of the work of this Committee, I hope I will be pardoned, 
and I trust I will not be misunderstood, if I say a few words of a 
personal nature. The Committee is made up of some of the busiest 
men among our members, and when we consider the work involved 
in preparing the questions, the examination and marking of the 
replies, and the preparation of the answers of the Committee—in 
some cases involving several hours’ work on one answer alone—it 
will be understood what an enormous amount of time some among 
the members of this Committee are giving; and for what purpose? 
I am sure the one feeling that animates their work, that dominates 
everything else, is to help those who want help; to raise the stan- 
dard of intelligence among gas men, and to give the man, who for 
reasons beyond his control never had an opportunity to receive a 
technical education, a chance to do better work—a chance to rise. 
I am sure I but voice the sentiments of the entire membership of 
this Association when I say that we are, both as an association 
and individually, under great obligations to this Committee, and 
especially to its Chairman, Mr. Walton Clark. 

Since we met a year ago a gas exposition has been held in the 
city of New York, which certainly exceeded the expectation, and 
I think even the hopes, of the gas people of the country. It was 
not only a collection of much that goes to make up gas works and 
everything through which and by which gas can be consumed, but 
it was also a magnificent display of the possibilities of gas for 
lighting Too much credit cannot be given to the gentleman, Mr. 
E. C. Brown, who conceived and engineered this scheme to a suc- 
cessful issue. The gas companies of the whole country are certainly 
under obligations to him. 

During the past year fuel gas has attracted some attention, par- 
ticularly in the State in which the speaker resides. An attempt 
was made at the last session of the Legislature to obtain the right 
to run gas pipes throughout the more populous parts of the State, 
in one case a distance of 56 miles, supplying not only isolated 
houses and factories, but villages and cities that might lie in the 
track of these pipe lines. Through these pipes it was proposed to 
distribute illuminating and fuel gas, how, I never understood, except 
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that the gas was illuminating gis pure and simple. These applica- 
tions were opposed, of course, and as the fight before the Legislative 
Committee progressed the pipe line matters were dropped out of 
sight, and the main issues were'confined to two points: first, to 
obtain the right for a fuel gas company, already established and 
doing business in the city of Bridgeport, to distribute illuminating 
gas, thus tacitly admitting that it was quite desirable, if not neces- 
sary, to sell illuminating gas in connection with a fuel gas business. 

The second was in the city of Hartford, where an attempt was 
made to introduce an opposition company, laying two pipes in one 
ditch, one to carry fuel gas and the other illuminating gas. The 
testimony was largely on the value of fuel gas, which in this case 
was a non-luminous water gas of 300 heat units. A vigorous fight 
was conducted; but happily, as it seemed to those of us who were 
in the ‘: opposition,” the applications were defeated. 

Probably the promoters in this matter are as well posted as any 
body of men in that branch of the gas business, and yet the fol- 
lowing statement, gotten up by one of the experts employed, Mr. 
Eugene Vanderpool, would seem to convince, ‘*beyond the shadow 
of a doubt,” the most pronounced water-gas fuel-gas enthusiast that 
he must be mistaken, and that the road to success in fuel gas mat- 
ters does not lie along the line proposed: ae 
A gross ton of coal contains,in round figures. . 31,000,000 heat units. 
When put through the plant in question it pro- 

duces 50,000 feet of gas of 300 heat units 

BROTITOOU iirc on tele: cylin ere eee ena ee 15,000,000 heat units. 
Loss in going through the plant, over.....- 50 per cent. 


Figuring in the same way, a ton of coal put through a coal gas 
works will contain 31.000,000 heat units, and will produce: 


11,000 feet of gas of 650 heat units per foot, or. 7,150,000 heat units 


1,200 pounds of salable coke (under the best 

conditions of regenerative furnaces) at 

14,000 ‘heat units per pounds Ava. eee 16,800,000 heat units, 
130 pounds of tar and 180 pounds of am- 

moniacal liquor, and their cash value, is 

greater than the weight of coal they rep- 

resent. Inasmuch as this gives a gain 

economically, it is fair to charge up their 

actual weight at least in heat units—310 

POUNMS AteIN, OCO!s 1. ii. ha nian 4,340,000 heat units. 


Total heat units available for use...... 28,290,000 heat units. 
A loss of 2,710,000 heat units; or 8.74 per cent. 
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Could a more convincing theoretical argument be brought for- 
ward, that if one is determined to distribute fuel gas, as between 
the two, illuminating coal gas can probably be made with less 
waste of energy than blue water gas. Starting with a loss of one- 
half of the energy of the coal, add to it the labor in production, 
wear and tear, cost of distribution and interest, and it would seem 
as if a gas could not be sold at a price, as compared with the cost 
of coal, that anyone could afford to pay, except for very small 
quantities and for intermittent use. 

For corroborative testimony from a practical standpoint, I cannot 
do better than to refer to the remarkable paper on this subject, by 
Mr. F. H. Shelton, read before the Western Gas Association in 
May, 1897. 

This is, of course, a one-sided statement in regard to the matter, 
and perhaps I have not done justice to the claims in favor of blue 
water gas; but, after hearing all that was said for and against fuel 
gas in the legislative hearings above referred to, I am more than 
ever convinced that the only fuel gas that will ever be distributed 
and sold in a general way, and at a profit, is that which is made 
by an illuminating gas company, and the product must be illumin- 
ating gas. 

The use of the incandescent gas lamp grows apace, both here 
and everywhere else throughout the world; and what a blessing it 
has been to the gas consumers and to the gas companies—and, | 
might add, what a gold mine to its owners. It has reduced the 
cost of using gas by one-half, and it has more than doubled the 
light. Its use in stores particularly has changed appearances so 
much that a Rip Van Winkle would hardly recognize our business 
streets in an evening, although no other changes had been made. 
During the past year competition has come in with our friends of 
the Welsbach Company, and to-day a good many burners are being 
put on the market. So far as the gas companies are concerned 
the trouble is that some of these competing burners are not as good 
as could be wished. ‘The mantle does not last, and gives compara- 
tively a poor light, and in consequence the consumer has, in his 
own estimation, “‘poor gas” So far as we can influence such 
matters, it ought to be in favor of the best burner, regardless 
(within limits, of course), of the cost of either burner or mantle. 
There are rumors of startling improvements on the other side of 
the ocean that we are likely to hear about more definitely during 
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the next twelve months; improvements both as to the life of the 
mantle and as to quantity of light obtained per foot of gas 
consumed. 

In the matter of street lighting with incandescent gas burners 
some progress has been made in this country. I have been in- 
formed that the Welsbach Street Lighting Company, of America, 
have now in operation 2,700 lamps in 18 cities, and are rapidly 
increasing thenumber. Ina recent issue of one of our gas journals 
the following statement was made: ‘The German Gas Association 
sent out inquiries in regard to the use of Welsbachs on the streets. 
and received replies that they were being used, to a greater or less 
extent, in 245 towns (presumably most of these towns are on.the 
Continent), and in that number of places there were 61,559 Wels- 
bach lamps in use out of a total of 287,721 public lamps.” ‘To 
those who have not seen a street lighted with Welsbachs I can 
only say that the effect can be made very fine. I have in minda 
broad street with lamps along each curb, each containing two 
burners, and located, as my memory serves me, not over roo feet 
apart. The result was an even, pleasant light, that was equal, if not 
superior, to the extravagant use of electricity on Fifth Avenue, in 
New York city. From the facts and figures given above it looks as 
if it was not impossible that the time would come when this form 
of street lighting might be very generally adopted. 

At the last meeting of the American Association one of our mem- 
bers read a very complete paper on the use of inclined retorts and 
the benefits resulting from the same. So far as I know no con- 
struction of this sort has been erected in this country, but their use 
is extending rapidly in England and on the Continent. I have be- 
fore me a list of seventeen gas works in England now using inclined 
retorts, and of sixteen gas works on the Continent, either using or 
having in course of construction 3,052 retorts on this system In 
this connection I desire to call your attention to a short extract 
from the able address of Mr. Corbett Woodall, before the Incor- 
porated Institution of Gas Engineers, at their May, ’97, meeting. 
By reason of Mr. Woodall’s large connection with gas companies 
in England and on the Continent, he is probably one of the best 
authorities on the subject. He says: ‘‘ The introduction of the 
system of inclined retorts is an innovation heartily welcomed, and 
which is having, and will certainly,continue to have, a wide accept- 
ance. It is not necessary I should remind practical gas makers 
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that, while there are many and great conveniences attaching to this 
system, its possibilities of economy are limited. By its adoption, 
the proportionate number of workmen employed is greatly reduced 
as compared with hand labor, and is less even than what is required 
with an efficient system of mechanical stoking. It is possible also 
to carbonize a larger quantity of coal on the same ground area than 
with the system still generally prevailing. Further, as has been 
shown in several cases in England, and also in an admirable model 
which was shown at the last meeting of this Institution, it is possi- 
ble to reduce the cost of houses inclosing inclined retorts consid- 
erably beiow their present cost for a given output.” 

With the most of our works in this country inclined retorts can 
never be used, owing to the comparatively small quantity of gas 
made, but in the larger works this reason does not apply, and with 
the low prices at which our excellent gas coals are sold it would seem 
as if it could not be long before the experiment would be tried here. 

One of the facts of general business which has attracted more or 
less attention for years is that of a division of profits between the 
employers and the employed. It has been tried a great many 
times in various lines of work, and in several countries with more 
or less success. In a report made to the British Parliament on this 
subject there is given the history of a very large number of instan- 
ces of profit sharing in Great Britain. Many of them have been 
abandoned after a few years’ trial, working unsatisfactorily for 
various causes. It seems to be in the main satisfactory when there 
are profits to divide, but when there are none, naturally the satis- 
faction is not so great. In this country, so far as I know, it has 
been attempted by only one gas company, and the President of 
that in a recent letter makes the following statement: That he is 
now paying the same dividend in cash to his men on the amount of 
wages received by each employee as the stockholders receive on 
their stock ; that when starting this plan it was made conditiona| 
that the dividends should be invested in steck until each person 
owned not less than three shares; that, so far as inducing the men 
to become stockholders, the plan had not succeeded ; but that so 
far as it had made the men more happy and contented, had 
avoided strikes and had reduced the price of the manufactured 
product, he was entirely satisfied, and that he would not change it. 

During the past summer the speaker met the one among gas 
men who perhaps is the most prominent advocate of profit sharing, 
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Mr. George Livesey, of the South Metropolitan Company; and, in 
brief, his experience is this: Starting in 1890, he has now introduced 
profit sharing among all the employees of the company, numbering 
about 3,000. This is based on a sliding scale, the amount of bonus 
or profit divided being determined by the price of gas, which, in 
turn, is supposed to be more or Jess under the control of the men, 
as they work well and faithfully, or the reverse. With an initial 
price of 2s. 8d. for gas, for each penny that gas is sold below that 
price the men receive 1% per cent. on their wages, up to g per 
cent.; after that figureis reached it is 1 per cent. for each penny re- 
duction. As gas is sold for 2s, 3d., the dividend to the men is 7% 
per cent. Of this bonus one-half must be invested in the stock of 
thecompany. There is an alternative proposition by which a man 
may receive 1 per cent. instead of 114 per cent., and draw the 
whole amount in cash. In consequence, the employees of the 
company own to-day over $200,000 of its stock; and in a letter to 
the London Zimes, relating to this matter, Mr. Livesey asks and 
answers this question: “What about the company? Have they 
received their money’s worth? Unquestionably ; yes, is the reply. 
During the whole period there has not been a single difficulty or 
any disagreement of the workmen. The work has been done 
better and in a more cheerful spirit, and it can be safely said the 
company is better off financially for the $400,000 paid.” 

Recently in the New York 77idune a short editorial appeared, of 
which the following are extracts: “The policy of the Illinois Cen- 
tral Railroad Company, in encouraging its employees to buy stock 
of the company, paying for the same in installments, seems to have 
proved successful in more ways than one. Since the employees 
were invited to become stockholders, about four years ago, they 
have purchased and paid for nearly 2,000 shares, and partial pay- 
ments amounting to nearly $60,000 have been made on 1,624 ad- 
ditional shares. But more important than any pecuniary returns to 
the employees of the company is the fact that their ownership of 
the company’s stock will do more than anything to allay possible 
irritation between them and the company. Both employer and 
employed will discover that their interests are identical, and that 
they will be equally benefited by any policy that helps to strengthen 
and enrich the road.” 

The ownership of stock is not in the line of profit sharing, but it 
aims at the same ultimate object—to give the employees a direct 
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moneyed interest in the success or failure of the corporation for 
which they work. It seems to the speaker that an ideal condition 
for any industrial corporation would be to have each employee a 
stockholder, and also receiving a sufficient amount from a division 
of the profits, so that in whatever move he made he should not be 
influenced by his work and his pay alone, but that he would be 
obliged as a matter of self-protection to consider the interest and 
welfare of the corporation. Such a condition brings both sides to 
the same point of view; and, with the same point of view for both 
employer and employed, labor troubles ought to be, and probably 
would be, at an end. 

The prepayment meter has not attracted as much attention in 
this country as in England, and while meters have been introduced 
in quite large numbers ina few cities here, the majority of the com- 
panies have used them very little. I have it on good authority that 
the total number of prepayment meters in this country in use at the 
present time is about 40,000, and these have been placed practically 
in the last two years. Inthe judgment of the speaker they have 
not received the attention that they deserve. In the accounts of 
the proceedings of the associations in England and in the report of 
the annual meetings of the various companies in that country, pre- 
payment meters have received for several years a great deal of at- 
tention, and have almost always had favorable comment. As you 
know, the Gas Light and Coke Company of London have placed 
65,coo of these, and the South Metropolitan 61,000. Mr. Livesey 
told the speaker this year that the great thing in gas matters in 
England to-day, in spite of the fact that it was commenced seven 
years ago, was the acquiring of new consumers among the poorer 
classes by means of prepayment meters, piping houses, and fur- 
nishing gas stoves, free. Of course it is but fair to say that these 
companies invest nearly or quite $30 for each prepayment meter 
consumer, but on the other hand they charge 20 cents per 1,000 
feet above the regular price for all gas sold in this way, and each 
consumer of this class with a range averages 20,000 feet per annum. 
In an experience running over a year with these meters, the 
speaker can say nothing except in their favor, and earnestly rec- 
ommends them to the carefui attention of all companies who desire 
to increase their business. In his experience almost every meter 
has gained a consumer that with the ordinary meter could not have 
been obtained, and the ease with which the business is done—each 
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month’s transaction being finished when the meter has been in- 
svected and the money counted—makes it still more desirable. 

There have been several times in the past few years when I 
would have been very glad to have known the average amount of 
gas sold per capita throughout the country, but I did not know 
where to obtain accurate information onthe subject. Thinking 
that perhaps others might be in the position to need this informa- 
tion as well as myself, I determined to incorporate it, if possible, 
in this address ; and to that end I have sent out within the past few 
weeks over 700 letters to gas companies in this country and Can- 
ada, stating my object and requesting a reply to the series of ques- 
tions enclosed. Of that number about 400 have sent replies, and 
of these I have been able to tabulate 389. I desire to express my 
thanks to the gentlemen who so kindly answered the questions, and 
I can only hope that my labor in this matter will be of interest and 
value to others, as well as myself. 

In arranging the replies I have divided them into three classes : 
places under 20,000 population in the first; 20,000 to 100,000 in 
the second; and 100,000 and over in the third. The averages of 
238 places are given in the first; 129 in the second; and 22 in the 
third, and are as follows: 


TABLE No. 1— United States and Canada. 


Under 20,000 20,000 tO 100,000 Over 100,000 

Population. Population. Population, 
Daeg UI VCR ML AD VACED, «ri: cp) s ce 238 129 22 
JEP ODOIATIONS cee ent eee 2,452,041 5.373.470 6,599,650: 
3. Average populition: 2 ....4 10,303 41,654 299 984 
4.aGas: SOldyaay aie: serie <i; 2,302, 383,073 7,916,5608,875 15,809,553,800 
RopA Verageipales pane, Ge ee 9,673,878 61,368,751 718,616.082 
6. Number of consumers .... 105,934 2221503 594.292 
7. Average number of consum- 

CLS Gait Gee ae athca Ala 445 2,500 27,013 
SwAVEtare, PEICer rani ds Gro 1.50 1.42 rts 
g., otal sold by meters... . 2,205,334,030 7,611,203 229 14,666,625,400 

Io. Average sold per meter..... 19,925 23,075 29,134 
I1, Average amount received per 

nieter meme PRR RES OR 32.08 32.33 32.04 
12. Sales per capita, feet; average 

by number of places ..... 961 1,348 2,190 
13. Sales per capita, dollars..... 1253 1.81 pane ly 


14. Sales per capita by total quan- 

tity sold, and total popu- 

latiOns-teaerea, csord oss ae 939 1,473 2,395 
15. Percentage of meters to popu- 

lation Meek noc eect ee 4; per cent: 6 per cent. 9 per cent. 
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Ali the averages, except those contained in line No. 14, are made 
up upon the basis of the number of towns in each class. I desire 
to call your attention to a peculiar circumstance that the average 
amount received per meter (line No. 11), is between $32 and $33 
in all three classes. ‘This may be purely accidental, but I am in- 
clined to think that this amount represents the average amount that 
can be crllected per meter. The sales per capita (line No. 12) in- 
crease very rapidly with the population; and if another class had 
been made of cities of over 500,000, | amconfident that the sales per 
capita would have been very much larger than in the other three ; 
but there were so few replies received from cities of this size that it 
would probably have been misleading to have done so with the in- 
formation in my possession. In the preparation of this matter I 
have naturally given it considerable thought, and it has seemed to 
me that the sales per capita did not express the information we 
were really seeking. While the gas sold per capita is interesting, 
and for the purposes of comparison instructive, yet that quantity 1s, 
of course, affected to a greater or less extent by the price charged ; 
and the real thing, the keynote of this particular subject, is the 
amount of money received per capita—the gas sold multiplied by 
the price charged—and you will notice that i have given averages 
on this point (line No. 13), and they also increase with the popu- 
lation, although the price is lower in the larger places. I desire 
also to call your attention (line No. 15), to the relation between 
the number of meters and the population, expressed in percentage, 
which also shows the higher figures for the larger places. Com- 
bining all of the 389 places together, we have a population of 
14,425,167 with an amount of gas sold of 26,028,505,748 feet, and 
an average sale of 1,804 feet per capita. 

Through the kindness of Mr. Norton H. Humphrys, of Salisbury, 
England, combined with information obtained from ‘Field’s Anal- 
ysis” for 1896, I have been able to place before you some results 
obtained in England. These I have grouped in three classes, by 
population, asin Table No. 1, and they are as follows: 
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You will notice that the averages are nearly all larger except the 
prices charged, and those are much lower. With many others J 
have always hoped that we could some day sell here the same 
quantity of gas that is soldin England; but I am free to confess 
that the more I investigate the subject the more remote becomes 
the possibility of sucha result. In winter the lighting hours at 
night are longer, and the cloudy days more numerous than in this 
country ; and in the summer, while the lighting hours are shorter, 
owing to the higher latitude, and the cloudy days approximately 
the same, yet the greater heat of this country tends to lessen the 
amount of gas consumed for light; and yet it is warm enough in 
England, combined with other causes, to induce an enormous num- 
ber to use gas stoves. To these reasons add the low price at which 
gas is sold—which I doubt if we can ever reach— and it seems as 
if sufficient cause had been shown why more gas is and will be sold 
in that country than in this. 


In this connection I desire to call your attention to the sales of 
gas in London, on fifth column of Table No. 2. The figures 
given, except as to population, are taken from ‘ Field’s Analysis” 
above referred to. The population, as given in ‘“ Whittaker’s 
Almanac,” is something over 4,400,000, but I am told the London 
companies reach out so far beyond the city limits that that number 
would be incorrect. I have, therefore, assumed an arbitrary figure 
of 5,000,000, which, of course, is only approximately correct. 1 de- 
sire only to call your attention to the enormous amount of gas 
sold, the large consumption per meter, and the very large sales per 
capita. Combining columns 1, 2 and 4 of Table No. 2, the totals 
are as follows: 


Diner Of places: syekia = auee Cit 
Total population..... at rs 8,505,600 
PUPAE SAL GS fon seed 20h 558) a rst Sere 36, 107,393,000 
yh SBC TOA [ILL aMne ty ean gia sar ey Facer | 4,245 feet. 


In the German Gas Journal of July 17th, 1897, there appeared 
an article by Mr. Emil Merz, of Cassel, Germany. In it are elab- 
orate tables showing the consumption of gas in a number of cities 
in the years 1895-96. From these tables it appears that the aver- 
- age sale per capita in 77 German cities is 1,830 feet. 
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To recapitulate: The average of gas sold per capita, from the 
above tables, appears to be in— 


Thetsnited tates an eee eek cere tee 1,804 feet. 
COTM ANY 2e oi oe eraGetn ee merece re Log0 ar 
England 2 O00 02 7 een cere eee aera AR2AG ea 


Four deaths have occurred during the past year: Mr. Joseph R. 
Thomas, the Editor of the American Gas Light Journal, who has 
met with us so often, and who was so well-known and so much 
liked by nearly all the membership of the Association ; Colonel 
John W. Newell, the Secretary and Engineer of the Gas Light 
Company, of New Brunswick, N. J.; Mr. Frederick W. Norton, 
Superintendent of the Nashua Light, Heat and Power Company, 
Nashua, N.-H:,.and Mr. Joseph Da Weeks® the iaitor: ofetne 
American Manufacturer and Iron World, of Pittsburg Mr Nor- 
ton’s death occurred only October 2d, 1897, and the week before 
he was in Boston making arrangements to come to this meeting. 


While we shall miss these gentlemen from our ranks, yet I think 
we can congratulate ourselves that the number is so small, and that 
as these vacancies occur their places are being filled, and well 
filled, and the work of the Association will go on. 


The holding of this meeting at Fortress Monroe, in what has 
been described by some asan “ out-of-the-way ” place, is an attempt 
on the part of those who voted for it to meet away from the large 
cities, and incidentally to avoid placing the Association in a 
position where the local gas companies and supply people would 
feel compelled to extend hospitalities and courtesies. ‘The matter 
is an experiment. For one I do not feel sure that our meetings, if 
held outside of the large cities, can be made as successful as they 
ought, but there is so large and so respectable a minority, if not a 
majority, who would like to see the experiment tried, that I 
would suggest that for a year or two the meetings be held away 
from the large places. If it be found that the attendance and in- 
terest lessen, surely those who favor the idea which controlled the 
location of this meeting will acquiesce in changing back to the old 
plan. In this matter, of course, the majority must rule, and all 
that any of us seek is the greatest good for the Association. 

And now, gentlemen, I have nearly finished; the meeting is in 
your hands to make of it a success or failure. I believe there can 
be no question which will be the result. Thanks to the earnest 
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efforts of a number of gentlemen, and to the pleadings of your Sec- 
retary, a list of papers has been prepared for this meeting that will, 
I think, compare favorably with those presented at any previous 
meeting of our Association. I would urge that each member make 
it his duty, and I trust it will be his pleasure as well, to attend 
promptly the sessions of this meeting, and by giving strict atten- 
tion to the papers show an appreciation of the work of the gentle- 
men who have tried hard to make the literary programme a 
SUCCESS. 

For myself I can only thank you for the great honor that you 
have done me in electing me your President. It goes without say- 
ing that to be President of an Association in which my father took 
so much interest, and for which he worked so earnestly, and so. 
faithfully as Secretary, is a source of very great pleasure. I be- 
lieve that my election to fill this high office must have been due in: 
large measure to the kindly feelings of his friends as well as my 
own. ‘Vhatever the cause I thank you, gentlemen, heartily andi 
sincerely. ) 


Mr. WHITE—I move that the address of the President be re- 
ferred to a committee to be appointed by the Chair; and further 
that the address be published as a separate pamphlet and circu- 
lated among the members. It is an excellent paper, and we do not 
want to wait to getit in book form. We all know how much more 
useful it can be if published as a pamphlet than to take the Gas 
Light Journal, or other journals, as the source to which we must 
refer when we wish to look up any of the matters touched upon in 
the address. I therefore wish to include that in my motion—not 
only that a committee of three be appointed by the Chair to report 
upon the address, but also that the address be immediately pub- 
lished by the Secretary as a separate pamphlet. 


VicE-PRESIDENY HumMPpHREys—We have listened to a very in- 
structive address, and one from which we can all gain benefit by 
study. It must have taken much time, much study and much re- 
search to compose the address.. It gives me great pleasure to put 
the motion. (Carried.) The Chair will appoint as that committee 
Captain White, Mr. Jourdan and Mr. Cowdery. 


Mr. WHitE—While I recognize the courtesy shown by naming 
me on that committee, the Chair will also recognize the fact that I 
have already a great many duties devolving upon me as Chairman 
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of the Committee of Arrangements, and I really do not believe I 
could do the address justice in any report that I might take part in 
making. I would be very glad to serve if J could do so, but under 
the circumstances I beg to be excused. 


VicE-PRESIDENT HumMpHREYS—The Chair accepts the apology, 
and will appoint as the committee Mr. Cowdery, Mr. Jourdan and 
Mr. Prichard. 


THE PRESIDENT—We shall have ample time before adjournment 
to have a paper read, and unless thereis some business which some 
member would like to bring forward I will call on Mr. Mitchell to 
read his paper entitled “A Method Successfully Employed to 
Obviate Trouble from Naphthaline.” 


(For this paper see Appendix, page 1x11.) 


THE PRESIDENT—We have listened to a good paper, on a very 
important matter. It would certainly seem as if Mr. Mitchell had 
gone a long way towards solving a very difficult subject. Will Mr. 
Ramsdell start the discussion ? - 


Mr. RAMSDELL—It seems to me that there is very little that I 
can say upon this topic, although I have had a great deal of ex- 
perience with naphthaline. Very evidently in the case at St. Joseph 
this treatment has been successful; and as success is the prin- 
cipal object in view I see no good reason why it should not be as 
successful elsewhere as it has been at that point. I presume (al- 
though Mr. Mitchell does not say so) that in passing this gas 
through a two-inch pipe from point to point, the size of the pipe 
chosen was selected in order to obtain the percentage that is re- 
quired to make this work most successfully. It has struck me more 
particularly than any other feature of the work that this pipe was 
small. ‘The passing of the gas in this same manner is, of course, 
an old feature, but I have never known or heard of its being done 
for the purpose of removing naphthaline before. But inasmuch as 
it has proven perfectly successful, and inasmuch as it is an ex- 
tremely inexpensive experiment to try, it seems to me it is one of 
great value to all of us. We have ali been troubled with naphtha- 
line, so that we know just what it is, and what it means, and any 
remedy, no matter how difficult or how expensive, which would 
entirely eradicate naphthaline troubles would be valuable. In this 
instance, however, it seems to me of great value from the fact that 
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same time adds 1% candles to the lighting power of the gas. That 
is a feature which is certainly very important. 


Mr. W. ForstaLL—I would ask Mr. Mitchell whether he found 
it necessary to raise the temperature of the returning gas, also what 
was the size of the works’ connections. 


Mr. MitrcHett—The temperature at the exhauster was about 
100°. We did nothing to raise the temperature of the returning 
gas, but just took it as it came through. The connections were 16 
inches. The size of the pipe returning was about the right size in 
order to give us the night per cent. of gas returning. 


Mr. LirTLEHALES—I would like to ask the gentleman if he has 
made anv observation whether or not it is not the elimination of 
the moisture trom the gas, taking out the water and steam, that 
enables it to take up the additional hydrocarbon? I have read a 
great deal of what has been done in that direction, and it seems to 
me that one of the most important features of it is that the gas, 
having gone through the condenser and deposited a good deal of 
its moisture. is then in a better state to carry the hydro-carbon be- 
cause of being relieved of the moisture. I think that a good deal 
of the secret of the success is in the direction I have indicated. 


Mr. GREENOUGH—I would like to ask Mr. Mitchell whether the 
coal which he has used is the same at all times, and whether the 
yield which he has obtained per bench of coal has remained. the 
same during this experiment, and what it is? 


Mr. Mitrcuett—In reply to the first question I would say that 
the gas was passed through a very small portion of the condenser ; 
that is, we had our condenser arranged so that we could get a 
larger or a smaller proportion to the condenser. We tried to have 
our gas pass through as little condenser surface as possible, as we 
think that the condensation of gas has a tendency to rob the gas 
of benzole, and we reduce the capacity of the condenser so as to 
have the gas at about 100 degrees at the point of exhaustion. In 
reference to the coal I would say that we use coal which comes 
from southern Kansas, and yields about 8,000 feet per ton of coal. 
This coal contains a great deal of sulphur, but the candle power is 
possibly a little better than that of the Pittsburg coal. 


Mr. A. E. ForstaLt—It seems to me that in this experiment 
Mr. Mitchell has been doing to a certain extent what a good many 
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of us who have been happy enough to possess a water gas auxil- 
iary plant have been doing for quite a number of years during 
naphthaline time. I do not know how it is managed with water 
gas made by a Lowe plant, but with our Wilkinson plant about the 
end of August or the rst of September, which was our most critic- 
al period, when we saw indications of naphthaline around the 
works, or had any complaint from the districts, we immediately put 
a little more gas through our retorts and instead of fixing the oil as 
thoroughly as was necessary to get the best candle power results, 
we sacrificed candle power in order to save complaint and trouble 
on the street, thinking that we saved money by doing it. And in 
doing this we merely allowed a little ight vapor to go through un- - 
fixed, and as the gas was mixed with coal gas before it passed into 
the purifiers, our idea was that this oil vapor, which possibly con- 
densed before it got to the consumer, held the naphthaline in the 
gas until it did condense, and then dissolved it and kept it in solu- 
tion so that it would not crystallize. Of course Mr. Mitchell has 
made a further gain by increasing his candle power. We did not 
get an increase in our candle power, having to use more oil to keep 
it up, but it would seem that the principle is about the same thing. 
We added vapors to our coal gas, which had naphthaline in it, and 
which was liable to give us trouble, and so carried this naphthaline 
along; and if it did condense, the vapor condensed out at the 
same time and kept the naphthaline in solution. Mr. Mitchell 
succeeded in doing this without an auxiliary water gas plant and 
purely with coal gas. <A process has recently been patented in 
England for doing somewhat the same thing. The patentees pro- 
pose to manufacture a lot of gas by getting high yields out of the 
coal, using a high temperature, and then to mix it either with rich 
gas made fromrich coals distilled at a low temperature, or with gas 
from hydro-carbon oils distilled so as to carry vapor with it. In 
this way they claim that if the naphthaline does come out, the 
vapors from the rich gas will come out at the same time; and in- 
stead of the naphthaline crystallizing and causing an obstruction, 
it will be held in liquid solution and carried to the nearest drip to 
be pumped out there. 

THE PRESIDENT—I think that Mr. Sherman can give us some in- 
teresting experiences with naphthaline. 

Mr. F. C. SHERMAN—I have had some very disastrous experi- 
ences with naphthaline, but I am very happy now to say that we 
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have found a remedy. Quite a number of gas companies in our 
vicinity are introducing vaporized naphtha into. outlet of holder. 
In our own case we put it in through a coil which is heated; and. 
we use the same quality of naphtha that we are using in making 
our water gas; and where we were at this time of the year having 
some 200 to 250 complaints per day, we are having hardly any at 
the present day, and when I. came away I do not think we aver- 
aged half a dozen. Wedid not start the vaporizer soon enough 
this autumn, and before I got on to it we had from 120 to 150 
complaints a month ago. 


Mr. GREENOUGH—Where do you put in the naphtha? 
Mr. SHERMAN—I put it in at the outlet of the holders. 
Mr. GREENOUGH—How much do you put in? 


Mr. SHERMAN—We succeeded in putting down the trouble last 
autumn with one barrel per day, and that is all we are putting in 
at the present time. We introduce it when we turn on the full 
pressure for evening consumption, and one barrel a day accom- 
plishes the object. 


Mr. GREENOUGH—Do you vaporize it before you put it in? 


Mr. SHERMAN—Yes. In our case it has proven to be a remedy. 
I would like to have Mr. Slater state his experience, as he uses the 
same plan, and quite a number of gas companies in New England 
have adopted ‘it. It is not new. We first began doing it after 
reading an article in the American Gas Light Journal, written by 
Mr. Yorke, of Portland, Maine. We were very much annoyed with 
naphthaline. It went into the fixtures and we had continual com- 
plaints, and we were constantly obliged to blow out the fixtures for 
consumers, but so far this fall there has been no special trouble. 


Mr. R. Younc—How much are you sending out? 

Mr. SHERMAN—We are sending out about 900,000 feet at the 
present time. 

Mr. R. Younc— And one barrel will answer for goo,000 feet ? 

Mr. SHERMAN— Yes. 


Mr. SOMERVILLE—I think we ought to congratulate ourselves 
that we have at last found a remedy for naphthaline. It is nota 
trite subject by any means. We all anxiously hope that we will 
never have to discuss it again. We must thank Mr. Mitchell or 
Mr. Shadbolt—I do not know which ; both probably—for finding 


02 


this remedy. It is an anxious time with us in August and Septem- 
ber when we see the foremen going over and looking at the gauges 
as if expecting something, and not knowing exactly where it will 
come from. We very seldom get it in the burners of our consum- 
ers, but it seems to lodge just at the works. I have noticed that a 
difference of ten degrees in temperature, that is, a sudden fall of 
ten degrees, is enough to produce these interesting crystals in our 
drains! Did I understand Mr. Mitchell to say that this Kansas 
coal which he uses contains as much benzine and light oils as the 
Pittsburg coal ? 

Mr. MircHELL—I cannot say as to that, but the production of 
tar is about the same in the Kansas coal as it is in the Pittsburg 
coal. 

Mr. SOMERVILLE—Is the candle power about the same? 


Mr. MitcHELL—Yes, and the quantity of tar produced is about 
the same. I have never made an analysis of it, but I would take 
it that the production of tar is about the same. 

Mr. SOMERVILLE—So that you would be just about as successful 
in making naphthaline with the Pittsburg coal as you would be 
with the Kansas coal ? 

Mr. MitcHel.L—lI should say so. 


Mr. SOMERVILLE—My remedy has simply been to add the 
vapors of naphtha to coal gas at these points, and if it was very 
stubborn, to go in with a scraper and take it out. I tried this oil 
business a year or so ago and introduced it by running asmall pipe 
into the retort after the charge was burned, and put in a few gal- 
lons of oil every day. That certainly took out every trace of naph- 
thaline, or carried it on, but I was astonished after keeping it up 
for a few weeks to find my liquor in the ammoniacal liquor scrub- 
ber change color. It looked as if it was full of tar. In fact I 
could not work it, and I had to stop. This vapor seems to get 
along and clog up everything. I could not work up my liquor 
because of the presence of tar. When I ceased using the oil in 
that manner the liquor went back to its normal color. So that, like 
the gentleman who spoke last, | have been putting a little vapor in 
the inlet to the meter, and that seems to answer the purpose. 

Mr. JENKINS—I would ask Mr. Mitchell what amount of con- 
densing apparatus he has for the maximum measure, and what 
style of apparatus? 
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Mr. MircHeLtt—The condenser is a multitubular condenser; it 
is about four feet square, and is about the capacity that I am sup- 
plying for gas now. 


Mr. JENKINS—What is its condensing capacity? 


Mr. MircHeLt—I do not remember just exactly the condensing 
capacity per thousand feet, I have not the figures with me. It is 
about 16 feet high and 4 feet square, with 21% inch tubes. 


Mr. JENKINS—I asked that question for this reason: we have 
had naphthaline, and we have had plenty of it, and I attributed 
the greater part of our trouble to a lack of proper condensing ap- 
paratus. According to the usual way of figuring it, we have only 
about one-half the amount of condensing apparatus that we should 
have. I have attributed a great deal of our trouble to that fact ; 
and I wish to find out if I can whether that is the matter. A 
friend of mine was last year afflicted very considerably with naph- 
thaline, and I was asked the question what to do. I thought at 
that time that I knew all about it, and I told him that the first 
thing for him to do was to double up his condensing apparatus. 
He did that, and then he also added vaporized oil, and he got rid 
of it. But now I have more than I know what to do with, and I 
don’t know anything about it. I want to find out about the con- 
densing apparatus. We are introducing in the inlet to our gas 
holder a scheme similar to that of Mr. Sherman’s, except that I 
have a tank 4 feet in diameter and 24 inches deep. 15 inches from 
the bottom I have a hot plate which is 2 inches in diameter less 
than the inside of the tank. Under this hot plate I have a coil of 
steam pipe. I diip the oil in through the center at the top of this 
box, and what does not vaporize by the heat from the steam coil 
will vaporize as soon as it strikes the hot plate. As tending to show 
that the oil which I use is thoroughly vaporized I may say that I 
get hardly a drop at the gas holder, or no more than we usually 
had when using 74 gravity oil. It has not entirely obviated the 
trouble with naphthaline, but I believe that it has gone a great 
ways towards it, as we have only a limited number of complaints 
at the present time. But still we are not entirely satisfied, but are 
trying to get rid of all. 

Mr. EGNEr—During the past spring I had the honor to be 
present at a meeting of the Incorporated Institute of Gas Engi- 
neers of London, and there heard a paper read which gave a rem- 
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edy for naphthaline. Unfortunately I do not remember the name 
of tne author of the paper. The idea was to inject sprays of light 
oil under pressure at the outlet from the holder. It was described 
as being done by using a small force pump, which introduced the 
oil in the shape of cold vapor at the outlet to the gas holder as the 
gas passed into the city. As nearly as I can now recollect about 
from four-tenths to half a gallon of oil per ton of coal carbonized 
was used. The claim was made that it not only enriched the gas 
from 11% to 2 candle power (which seems almost impossible con- 
sidering the small quantity of oil used per ton of coal), but that it 
also entirely wiped out the naphthaline troubles. 

Mr. Neat—I think this subject is one of the most important 
that can come before the Association. We have all been more or 
less troubled with naphthaline. We have had the same experience 
year after year, and I am very glad that my brother Sherman has 
now discovered a remedy. He has told me that he did not dare 
to introduce the subject before the Association, because it was such 
a “chestnut,” and sometimes he thought that we would almost 
mob him for speaking of it; but now he has found a remedy, and 
I am very glad that he has. I have been troubled with naphtha- 
line from year to year, and some years, although using the same 
condensing apparatus, I have had very little trouble. I remember 
that our esteemed friend (many of the older members may remember 
him) Mr. Edge, invented a mechanical method for preventing the 
accumulation of naphthaline in mains and in consumers’ services, 
and it was apparently a great success. ‘That was many years ago. 
But it did not prove to be a great success very long, and its use 
was abandoned. I also recollect that Mr. Jones, of South Boston, 
(not the Mr. Jones now in San Francisco, but his father), also had 
a method, which was entirely mechanical, and consisted in the use 
of some revolving apparatus in a cylinder. He told me that that 
was a sure remedy for naphthaline. But it was not used long. 
This year I have been greatly troubled, as I have been in past 
years; and the trouble commences in September and continues 
into October. I am very glad to see that the calls for the removal 
of naphthaline, from consumers and others, have diminished from 
a great many in 24 hours down to a very few. The difficulty is 
passing away, but I have not done anything. So that I am even 
with my brother Sherman. He has tried many remedies, and the 
naphthaline has diminished greatly; I have tried nothing, and the 
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naphthaline is also diminishing greatly. Mr. Mitchell has only 
tried this method in his works, as I understand? 


Mr. MircHELt—I have advised putting it into works adjoining 
our town, at Leavenworth. They had no naphthaline, but they 
put it in in order to enrich their gas; and the superintendent there 
said that the gas was enriched about one candle by the introduction 
of the pipe. 


Mr. NEat—Do you manufacture water gas ? 
Mr. MircHELL—We do now; yes. 


MR. NeEaL—I would consider your method more efficacious if 
some one had tried that method some distance off—say 50 or 100 
miles; because it may have proved a remedy with you (as I have 
found in many cases), while the same remedy applied to other 
works may fail. I think that the name of naphthaline should be 
changed. People ask me if we have any naphthaline in our pipes. 
Of course we do. ‘They cannot understand what that naphthaline 
is. If we could give it the name of “Gas grippe,” it would be 
much more suggestive. It occurs with some members of this As- 
sociation every year. Sometimes it skips a year or two. That is 
exactly like the grippe. I do not care so much about the naphtha- 
line if it would only stay at the works. We could take care of it 
there, although it would be a very great trouble to us. But where 
it affects the consumers, it is worse, because they do not understand 
it. They report to the office that the gas is poor. ‘It is a great 
inconvenience, and I think sometimes it even lessens the send out 
in the month of September. I think the best remedy is the in- 
jection of vaporized naphtha. 


Mr. R. Younc—I did not quite understand, after it is vaporized, 
how Mr. Sherman introduces it into the main ? 


Mr. SHERMAN—I passed the vaporized naphtha into the 24-inch 
outlet main from the holder. I would like to state a very disas- 
trous experience I had with naphthaline by reason of the intro- 
duction of steam into the base of our purifiers. A paper was read 
at a meeting of the Western Association by Mr. Butterworth, who 
has charge of the works at Columbus, which led me to make that 
experiment, and I introduced it there and I thought I was having 
very excellent tesults in the way of purification; and I had until I 
found that my main from the purifiers to the inlet of my holders 
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was giving bick pressure, and when I came to examine it I found 
that it was full of naphthaline, crystallized in a form upon which 
the ordinary methods of removing it had no effect. Hot water 
would not remove it. I used gasoline, but nothing would remove 
it. Finally I had to use a pipe cutter, cut the pipe out in sections 
and drill the naphthaline out. Immediately on stopping the use of 
steam in the purifiers we had no further trouble with naphthaline at 
that particular point. 


Mr. LITrLEHALES—I would ask Mr. Sherman, or someone who 
has had experience in injecting vapors at the outlet of the holder 
whether they have observed any tendency to alter the candle 
power in the immediate neighborhood of the works as compared 
with it at a distance. In other words, whether there would not be 
a tendency from having the vapors carried forward in the gas, and 
deposited after the gas had traveled a little distance, whether there 
would not be a difference in the illuminating power in the neigh- 
borhood of the works and in the outlying districts. Have they ob- 
served any difference in that respect ? 


Mr. SHERMAN—I do not know whether any of the other gentle- 
men have had any experience in the use of injected naphtha; but 
I would say that when we started out with it we used rather a large 
quantity of it, using four barrels per day, where we are now using 
only one; and I ran against the objection you speak of—that of 
the gas smoking in the vicinity of the works. That was easily 
remedied, however, by reducing the amount of naphtha used. 


Me. C. J. R. HuMpHREYS—We have had trouble from naphtha- 
line in our city, and particularly in the month of September, and 
we tried a good many schemes, and last year we adopted the plan 
of injecting naphtha in the form of vapor at the outlet of the 
holder. I suppose I was probably too timid with regard toit. I 
was afraid that we would have tr :uble from smoking burners and 
injected very little oil—only about one-tenth of a gallon per 
thousand feet. We tried it again this season. I cannot say that it 
helped us any. I believe there is one other city in New England 
(I do not know whether any representative of that city is here) 
where they have tried the same plan; and they had a great many 
complaints with regard to blackening the ceilings from smoking 
burners, and they gave up the plan. I believe in that works they 
adopted the scheme of running some of their retorts at quite a low 
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temperature. I do not know how successful that will be. For my 
own part, not being willing to continue the oil, or to increase it to 
any extent for fear I would get into the same difficulty, I have 
gone back to the plan of injecting oil into the retort, which, taking 
it first and last seems to serve the purpose in our case as well as 
anything else. 


Mr. Rosert YouNG—Did Mr. Humphreys inject the oil in a 
liquid form, or. vaporize it before putting it into the pipe? 


Mr. C. J. R. Humpureyvs—We first tried the liquid, and then 
proceeded to vaporize it. We tried it during last year and started 
in again this season. But, as I have said, | got a little nervous as 
to the effect it was going to have on the burners, and hearing that 
it gave the same trouble in another New England city we aban- 
doned that scheme altogether and began to inject oil into the re- 
torts. 


Mr. SEARLE—It is almost conclusively proven that unfixed illu- 
minants and naphtha vapor can be carried a long distance; but do 
not Mr Shadbolt and Mr. Mitchell both really enrich their gas 
with naphtha by bringing a vehicle back to point referred to in the 
paper and loading that with the naphtha previously contained in 
coal gas and so doing exactly what these other men have been 
doing with the injector and saving trouble and naphtha ? 


Mr. MircHELL—That is what he states in his patent. 


Mr. A. S. MiIttER—I would like to ask Mr. Sherman whether 
he thinks that the naphtha vapor is carried to the burner, or whether 
he gets any naphtha in solution out of his drips. 


Mr. SHERMAN—When we were using a large quantity, as I said, 
four barrels of naphtha, we had a deposit in the drips in the im- 
mediate vicinity of the gas holder; but with the small quantity we 
use at present (one barrel) we do not notice it. I visited a works 
in Massachusetts, last fall, and they claim to be entirely relieved 
from naphthaline by merely passing a small quantity of their gas — 
what would pass through a 2o-light meter—over naphtha of 72 
gravity, without any heating; and they claimed that they were 
having no trouble with naphthaline. So that there are various 

ways of using it. In our case it seems the most reasonable way 
to vaporize it. 
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Mr. GREENOUGH—It is almost impossible to listen to a discus- 
sion on the subject of naphthaline without wishing to take part in 
it oneself. The naphthaline trouble is, as I. think, almost insep- 
arable from the manufacture of coal gas during the Fall; but I 
think that the trouble comes largely from the impossibility of prop- 
erly condensing the gas before it leaves the holder. So far as I am 
personally concerned, I may say that in our principal station we 
substantially see no naphthaline whatever about the works. As for 
those stoppages of which Mr. Mitchell complains, in the gas holder 
pipes, or in any other portion of the works, I will say that I never 
see them at all. The gas is enriched with naphtha continually by 
the production of naphtha and vaporizing it and making it into gas 
in the retorts. We see none of it. We see none of it in the outlet 
of holder; but in the services and in the consumers’ meters in the 
month of September, we occasionally have a severe dose—not as 
severe as in the case that Mr. Sherman has spoken of, but at the 
same time it gives us considerable trouble and annoyance. As to 
putting vapor in at the outlet of your holder and running it all into 
the city, I must confess that 1t seems to me that it cannot be sug- 
gested seriously; for you would hear from your consumers with 
regard to the smokiness of the gas. Of course, Mr. Sherman has 
given testimony on the other side; but wherever we have intro- 
duced naphtha into the pipes in times past, as I understand it used 
to be done occasionally in Cleveland for the purpose of clearing 
out pipe stoppages, then there was always complaint from people 
in that vicinity as to the smokiness of their burners. Just as soon 
as we get cool weather, so that the condensation is made in the 
condenser, then the naphthaline stops right away. I believe that 
the remedy for naphthaline is most distinctly a proper and thorough 
condensation. I do not know anything in the world that will pro- 
duce so fine a deposit of naphtha all through the gas works as by 
taking a multitubular water condenser and putting cool water 
on the gas as it leaves the retort house. If gentlemen wish to: 
make a good article of naphthaline in baskets, they can produce it 
in that way. I think if Mr. Mitchell had an air, in place of the 
water condenser, or even if he hada hot scrubber before it, he 
would find himself very greatly assisted. So far as we are con- 
cerned, we got no substantial remedy until we began to cool our 
gas thoroughly. We all know how, in the early part of September, 
when the consumption jumps up and the weather stays hot at the 
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same time, we are sending out gas and putting it in the holder at 
a temperature where it is not properly condensed. I believe that 
we deposit the material in the holder, and that then the gas takes 
that material out of the holder itself and carries it into the town 
and deposits it there, and we cannot stop it, no matter what we do 
in the works. I think that thorough condensation is the remedy 
for naphthaline. 


Mr. H. H. WHitTE—I started a few moments ago, when there 
was some discussion about the blackening of walls, to ask what 
effect this naphtha had on mantles. I would lke to know the 
experience of gas engineers in the Association who are interested 
in the Welsbach mantle as to what effect naphtha introduced in the 
mains had on the life of the mantles which were not adjusted by 
the patented adjustable device which the Welsbach people have 
recently introduced. I have had no trouble with naphthaline that 
we could not get rid of, but I hear a great deal of it, and I would 
like to hear the experience of members about it. 


THE PRESIDENT—Can anyone answer Mr. White’s question ? 


Mr. Neat—Before the discussion closes I would like to relate a 
circumstance in relation to naphthaline. Inthe Somerville district 
a six-inch pipe was constantly stopped, and at last we had to cut it 
out in long lengths, and then run an iron brush through it to remove 
whatever there might be there. And what do you think we found ? 
We found a stone that occupied perhaps half the diameter of the 
pipe and which was all covered with naphthaline. In addition to 
that we found part of an old umbrella. It looked as if it had been 
drawn through a snow bank. Whenever the naphthaline is moving 
along the pipe these obstructions detain it, and in that way make 
trouble. This pipe was laid thirty years ago. The only way we 
can account for finding this large stone there, and part of an um- 
brella, is this, that the boys, when the men went to their dinner, 
might have put those thingsin. When they were drawn out we had 
no more trouble from obstructions in that pipe. 


THE PRESIDENT—Will Mr. Pratt take part in this discussion ? 


Mr. E. G. Pratt—lI have nothing to say, except that Mr. H. 
H. White has made an inquiry, and in answer to that I can say 
that the use of naphtha to the extent that it has been recommended 
here, would, I think, give a great deal of trouble; and especially 
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the use of naphtha to the extent of creating smoke, inasmuch as 
the conditions would change continuously, and it would be a great 
deal of trouble to keep his mantles or regulator adjusted in order to 
prevent the blackening ofthe mantle. While Mr.C.J. R. Humphreys 
was speaking I was reminded ofa visit to the Providence gas works a 
few days ago, at which time Mr. Slater told me that he had used 
naphtha in the same manner in which Mr. Sherman has been using 
it, but had abandoned the use of it on account of the smoke and 
complaints made by consumers. Or, if the smoke was not objec- 
tionable, sometimes there was an odor, which can be readily 
detected, I think, when a person goes into a closed cool room 
where naphtha has been used. I think that Mr. Slater is now 
using one bench in which he runs two-hour charges, but has run it 
for so short a time that I was unable to get any facts with respect 
to its results. 


Mr. SEARLE—I would like to ask Mr. Greenough if he knows 
where the most trouble occurs in Cleveland—whether in the high 
or the low levels; and whether that has anything to do with it? 


Mr. GREENOUGH—We do not have many high or low levels in 
Cleveland ; it is substantially flat there until you get some distance 
away. We get the trouble generally where a pipe goes through a 
cellar wall. It is almost invariably there. 

Mr. C. J. R. HUMpHREYs—We had one little experience which 
might bear on the matter of the influence of naphtha on the Wels- 
bach mantles. We had trouble from naphthaline in one section of 
the city, and put vaporized naphtha into the two pipes leading to 
that section of the city, using a wagon which we fitted up to keep 
the naphtha hot. We had a great many Welsbach burners there. 
The result was that we had to go through the entire section and 
give every customer new mantles. 


Mr. Jenkins—After studying this matter considerably I con- 
cluded to take up a few of the services that were giving us the most 
trouble, and in every instance where we have taken out an old 
service and put in a new one, a larger one, we have not had a 
complaint since. In one of the services that we took up, i found 
a stop cock shut off three-fourths. The pipe was stopped and 
almost filled with rust, and we were having a complaint about 
every second day with respect to naphthaline on that line. We 
had a hospital which had a one-inch service pipe in a building 
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containing about fifty inmates, and we put in a two-inch pipe, and 
have not heard from there since. 


Mr. Watson—I would like to say a word with regard to naphtha- 
line in service pipes. About three years ago we commenced to 
cover our service pipes with terra cotta piping, putting a jacket of 
this pipe over every one of the service pipes, and since then have 
very seldom had any complaints as to naphthaline in the service 
pipes so covered. We carried the pipe through the cellar wall 
into the cellar. This seems to be a remedy. 


Mr. SHERMAN—Referring to this matter of blackening the man- 
tles of Welsbach burners, I would like to ask Mr. Humphreys how 
‘much naphtha he introduced into the pipes where he had this 
trouble ? 

Mr. C. J. R. HumpHreys—lI cannot give you any statement as 
to that. ‘The gas pipes there, were, of course, away from our works, 
and were all in one section of the city. We put into those two 
pipes together half a barrel of naphtha. One was a six-inch pipe, 
and the other was six or four inches. 


Mr. SHERMAN—I think that would account for the blackening of 
the mantles, if you put that in a six inch pipe without knowing 
the quantity of gas passing through it. While on the question of 
temperature I would like to say to Mr. Greenough that I made an 
experiment in that direction which was not a success. I took the 
ground that if we could reduce the temperature we could deposit 
-the naphthaline in our own works, in our own yard. So we went 
to the expense of putting up a large multitubular condenser im- 
mediately outside of the purifying house. I brought the tempera- 
ture of the gas from 74°, as it came from the purifiers, down to 64°. 
The temperature of the gas in our main, for 12 months, would 
average 60°. I thought we could bring the temperature down to 
somewhere near that of our street mains, we would have the de- 
posit there where we could take care of it, and save our customers 
the annoyance of having it in their burners and fixtures. But it 
did not prove a success. ‘The disturbance with naphthaline went 
on all the same after we had brought the temperature down to 64° 
by the use of the multitubular condenser. 


Mr. GREENOoUGH—Did you get anything out of the condenser ? 


Mr. SHERMAN ~ No; but I expected to remove it in large quanti- 
ties. While it does not reduce the deposit of naphthaline, it reduces 
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the temperature, as I expected. I proportioned the size of the 
condenser according to the rules laid down in the books; but I 


think the gas passed through it at too great a velocity to do the 
work. I should say that the failure was there. 


Mr. R. Younc—Where was the average of 60° ascertained as 
you say P 


Mr. SHERMAN—In the ground. 
Mr. R. Younc—What are the extreme variations? 


Mr. SHERMAN—I have not got the figures here, but it was sur- 
prising to find how little variation of temperature there is between 
the summer and winter in the temperature of the gas in our mains. 
There is not above 20° difference between summer and winter. 


Mr. THompson—It seems to me that this discussion has been 
devoted more to the naphthaline feature than to the one which 
was in the mind of Mr. Shadbolt in writing his paper on enrich- 
ment. I trust that Mr. Mitchell, or some one else who is able to 
conduct the experiments in coal gas works, where the coal and 
water gas are absolutely separated, will carry on the experiments 
during the coming year, and will give us results in the line on 
which Mr, Shadbolt worked, a year hence. I move a very hearty 
vote of thanks to Mr. Mitchell for his paper. 


THE PRESIDENT—Before putting Mr. Thompson’s vote we will 
give Mr. Mitchell an opportunity to reply to the discussion. 


Mr. MircHett—In reference to the condensing apparatus, I 
will say that I believe that we are all wrong about our condensing 
apparatus, and that we have a great deal to learn about condensing 
our gas. I think that as gas comes away from the retort it shows 
a candle power of about 25 or 26; but as it goes out of the station 
meter it has only about 16 or 17 candle power. Now, the point 
is that we should keep that gas as near as possible at the candle 
power that if 1as when it comes from the retort. I think that gas 
is robbed of its candle power in the condensers and in the scrub- 
bers. As to the best condenser, or the best form for condensing 
gas, I will say that I do not know what is the best form, but I 
believe that as our gas condensers are constructed now with multi- 
tubular condensers, the tar surfaces will take out a great proportion 
of hydro-carbons, but if we could condense our gas without its 
being brought in contact with tar surfaces we would have a richer 
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gas. I think that is a line that we should work along—and keep 
the candle power of our gas up. I think we rob gas of its candle 
power by condensing and scrubbing apparatus. 

The motion of Mr. Thompson of a vote of thanks to Mr. Mitchell 
for his paper was then put and carried. 

On motion of Mr. A. S. Miller, seconded by Mr. A. C. Humph- 
reys, the Chair appointed as the Committee for selecting the place 
for holding the next annual meeting, A. S. Miller, Wiliam Mc- 
Donald, and E. H. Jenkins. 

The Association then took a recess until 2:30 P. M. 


AFTERNOON SESSION. 


The Association met at 2.30 P. M. 

The Cecretary read the following invitations: 

From the Chamber of Commerce, Mayor, Council of the city of 
Nashville, and Governor of Tennessee, to visit the Centennial In- 
ternational Exposition at Nashville. 

From the Newport News Shipbuilding and Dry Dock Company 
to visit the shipyards at Newport News. 

From the Washington Steamboat Company fixing a special rate 
to members wishing to return by way of Washington. 

Also telegrams from Mr. Osius, Mr. Crisfield and Mr. A. B. 
Slater, Jr.. expressing regret at inability to attend this meeting of 
the Association. | 

THE PREsSIDENT—I think the Committee on Nomination of 
Officers are ready to report. 

Mr. Greenough read the following, 


REPORT OF COMMITTEE ON NOMINATION OF OFFICERS. 


President—J. B. CROcKETT, San Francisco, Cal. 

First Vice-President—A. C. HumpuHreys, New York, N. Y. 
Second Vice-President--G. G. RAMSDELL, Philadelphia, Pa. 
Third Vice-President—E. G. Pratt, Des Moines, Ia. 

Secretary and Treasurer—ALFRED E, t'orRSTALL, Montclair, N. J. 


MEMBERS OF COUNCIL—TERMS EXPIRE 1899. 
I. C. BAxTER, Detroit, Mich. 
ALTEN S. MILLER, New York, N. Y. 
E. H. JENKINS, Covington, Ky. 
C. F. PricHarp, Lynn, Mass. 
M. 8S. GREENOUGH, Chairman of Committee. 
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‘THE PRESIDENT-—You have heard the report of your Committee. 
What is your pleasure? 


Mr. A. C. Woop—I move that Mr Littlehales cast the ballot of 
the Association for the election of the gentlemen whose names 
have been presented by the Committee. 

Seconded, put and carried. 


Mr. LirrLEHALES—I have the pleasure of reporting that the 
gentlemen whose names have been read are unanimously elected 
officers of the Association for the ensuing year. 


THE PRESIDENT—You have heard the report of the gentleman 
appointed to cast the ballot. ‘Those whose names have just been 
read I declare elected your officers for the coming year. 

In the absence of Mr. Crockett, the President-elect, I will ask 
Mr. Greenovgh to speak for:him. 


Mr. GREENOUGH —I will say for Mr. Crockett that he has not 
been able for the past year or two to be present at our meetings, 
owing to their distance from San Francisco, and to the fact that he 
has been obliged to go abroad. He had made all arrangements to 
attend this meeting, and expected to do so until the last minute, 
when he was unexpectedly prevented from starting. I. think it 
would not be improper to read a letter which I received from him 
a short time ago,in which he says: “I consider the position a high 
and honorable one, and one which I will do my utmost to fill 
creditably. When you realize that it isa long way to go from here 
and that in the last two years I have been to Europe, looking after 
both gas and electric light matters, and upon my return home have 
made a combination between the gas and electric light companies 
here, and have had an immense amount of detail work thrown 
upon me, you will understand that my business has kept me very 
much occupied. These are my reasons for not having taken a 
more active part in the proceedings of the Association.” And 
there is more to the same effect. I think we can look forward to 
seeing Mr. Crockett here next year and I am confident that he will 
appreciate very highly the compliment which has been paid him. 


THE PRESIDENT—I am sure we shall all be glad to hear from 
Mr. A. C. Humphreys. Coming events cast their shadows before, 
and a year from now we shall all welcome him, I have no doubt, 
as the President of the Association. 
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MR. A. C. HuMpHREyYS—I thank you for the honor you have 
conferred upon me. I consider it an honor. I can only say that 
I shall endeavor to do my duty—if there is any duty to perform in 
connection with the office of Vice-President. I thank you again. 


THE PRESIDENT—I am glad to present to you Mr. Ramsdell, 
your Second Vice-President. 
Mr. RAMSDELL—Mr. Humphreys has expressed my sentiments 


exactly. I am very grateful for the honor which has been con- 
ferred, and like Mr Humphreys I will try to do my full duty. 


THE PRESIDENT—It 1s always a matter of interest to the Associ- 
ation to know who will be named for Third Vice-President. While 
our nominee is a representative of the West, yet we of New Eng- 
Jand still claim him as an Eastern man. We all want to hear from 
Mr. Pratt. 


Mr. Pratt—Like the gentlemen who have preceded me, I will 
rise and express my thanks to those who have kindly elected me to 
the office of Third Vice-President. I shall study closely the work of 
my predecessors, and if it shall become my good fortune to be 
made president st any time, I assure you I shall do my very best 
to follow in the footsteps of those who have best performed the 
duties of that office. = - 


THE PRESIDENT—Last, but not least, is the Secretary, Mr. 
Forstall. 


Mr. Forstatt—I have remarked before that the Secretary is 
usually chosen from the men who do little talking and much work, 
So I will say nothing and ‘‘ saw wood.” 


THE PRESIDENT—We will now listen to the paper of Mr. Paul 
Doty, entitled “‘ Report 01 Burner Stoppages.” 

(For paper see appendix page xx.) 

THE PRESIDENT—This excellent paper is now before you for 
discussion, and I trust it will be interesting and instructive. Will 
Mr. Miller start the discussion ? 


Mr. A. S. MILLER—I have read this paper with a great deal of 
interest, and especially since I have experienced some of the 
troubles to which Mr. Doty refers. I have had the burners stopped 
by using an iron sponge in which the iron was not completely 
oxidized. I have also had burner stoppages on the ends of new 
mains when I did not have them anywhere else—showing that 
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beyond all question the carbonic oxide must have taken up iron 
from the main and afterwards deposited it on the burner tips. I 
do not know that I can add anything to the subject which has 
been so very well covered. 


Mr. Doty has put in a great many formulae, and has stated that 
certain reactions take place. I would like to know whether Mr. 
Doty knows that these reactions do take place. There is a com- 
bination of copperas and sal-ammoniac, making ferrous chloride, 
sulphate of ammonium and water. Is it the fact that when those . 
two are mixed together those particular reactions will take place ? 
Also, what is the advantage in mixing copperas and sal-ammoniac 
to make oxide of iron? If one wants to make oxide of iron, the 
best way would seem to be to oxidize the iron itself, or precipitate 
the hydrated oxide out of a solution of copperas. 


I notice that Mr. Doty refers to blue and green vitriol. I[ do 
not quite see the connection. Blue vitriol, I believe, is copper 
sulphate. I understand that he is referring to iron sulphate. An- 
other thing I could not quite understand, and would like to ask 
Mr. Doty about. On page xxviii, about the middle of the page, 
he says: ‘The material was at once removed from the purifiers. 
box after box, and saturated with commercial ammonia water, and 
frequently turned to expose all unoxidized iron to the oxygen of 
the atmosphere.” Ammonia water is a powerful alkali, and [ should 
not suppose that it would aid in oxidation. It might be found to 
do so in practice, and. it would be interesting to know whether he 
did find it so to do. 


Mr. HAaywarRp—I suppose it is natural to expect that I should 
respond somewhat to this paper. If you will turn to page xxvii, 
near the bottom, and read the reference to an experience which 
the writer had in the summer of 1896, where it speaks of buying 
2500 bushels of commercial oxide; and then, if you will turn over 
the page you will find that he refers to it subsequently and always 
as ‘“‘sponge.”” I suppose that everybody in this room knows that 
my enemies call me ‘“‘ Sponge Hayward,” and my friends call me 
“Governor.” Mr. Doty gave me fair warning that he was going 
to climb all over me at this meeting, and I think he has succeeded 
in doing it fairly well ; but I ought perhaps to make some explana- 
tion with regard to it, and tell you how I have regarded Mr. Doty; 
and I think that all of you regard him in the same light—as a 
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graduate of the highest technical school in the land; asa graduate 
of the great U. G. I. Company, whose motto and ambition always 
is to secure the brightest, keenest and sharpest gas engineers they 
can get in all the land; and, not content with their own acquire- 
ments, they collect them together many times a year and pour into 
them rivers of knowledge and experience on every subject that 
pertains to purification, distribution and—acquisition. Regarding 
Mr. Doty in that light, and selling him material, in the words of 
Gen. Harbison, ‘‘ modesty forbids” that I should venture to give 
him any advice in respect to using new material, because one of 
the first rules laid down by the company that he left, was, not to 
use new oxide alone, but have in the last box old oxide. That has 
been given to me repeatedly; but he has given the key to this 
whole matter when he finally adopted the use of clay as a filter to 
prevent the burner stoppage. Whatever the burner stoppage may 
be, it will, of course, always be a prolific subject for discussion ; 
and you know that when doctors of medicine get together, and 
want to have a little argument, they bring up the old subject, 
“What is scrofula?”” and the gas men in the same way, and for 
the same reason, have only to say ‘‘ Naphthaline.” Now, it would 
seem we have struck a new and prolific source of enquiry. If we 
want to get into an active discussion at any time, we have only to 
ask the question, “ Burner stoppage? What is it? And what is 
the material?” I have made a few notes on the subject, because 
I cannot very well carry in my mind the technical part of his paper 
that [ want to refer to, and with your permission I will read them. 

Dr. Love writes in the “Journal of the Society for Chemical 
Industry,” 1893, that they are composed entirely of carbon and 
contain no iron. Dr. Woodman reports 0.79% of iron oxide or 
0.553% of iron. As iron is one of the easiest metals to determine, 
it seems that Dr. Love would have found it, if it had been present 
in his specimen. Either of these analyses alone might have been 
sufficient to satisfy the gas manager, but with both of them, both 
from perfectly reliable chemists, giving results diametrically oppo- 
site, the question arises whether we are any further towards the real 
solution of the difficulty. It seems as though the incrustation may 
form and under different causes does form, certainly with marked 
difference of composition. Dr. Love’s sample might have been 
caused or not by iron carbonyl. Did the iron pass away without 
leaving a trace? The iron occurs in such small proportions in 
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comparison with the carbon, s5 to 9689 or 1 to. 176, that Dr. 
Woodman’s remark that there is some other cause, may be well 
made. If Dr. Love had not specially mentioned iron, we might 
have inferred its possible presence, but he directly states that it 
was not there. 

No analysis is given to show that the mixture mentioned on page 
xxv did not contain small quantities of free iron, the presence of 
which was very probable. : 

In the operation of making oxidized copperas or ferric sulphate 
the item of cost of methods employed plays quite a part. 
6(FeSO,, 7H,O)+3H,SO,+ KCI1O, or 1668 parts copperas, 294 
sulphuric acid and 122 chlorate of potash, produce 1200 of ferric 
sulphate. (These figures are taken from the paper.) 

This has cost, and I am giving you now the commercial value of 
the materials as we buy them in the market: 


1663/OL COUperas at) Cee eee eee cost, $12.51 
BOA. OLLCOT W101 Ol tcl ont soe ee eee ee a 2.94 
122 Chlorate “Ol; potash wal OGrer ere eee a 12°20") 
1200 ferricesulp hata ect ae eee Ces 327265 
Or, One; poun aoe ee: tere wn aan eet eee er emery 2 2 


Equal to $46.00 per ton; 

and the iron oxide produced from it would cost 400/214 x $46.00 
equals $86.00 per ton, not counting the cost of the ammonia. 
This will be mixed with an equal weight of sawdust, making the 
cost per ton $43.00, and as there are about forty bushels to the ton 
of mixture the bushel would cost a little over $1.07. Can you 
afford to pay this amount? Well, Long Branch, as you know, has 
lots of money and, perhaps, can afford to pay $1 07 for a bushel of 
oxide ; but I would have to go out of the business if I had to sell 
it for that. 

In recounting the experience with the sponge in 1896 the key 
note is struck in stating that it is believed the use of clay was of 
good effect in preventing further stoppages. Any other material 
composed of fine particles would have done as well; a layer of old 
sponge 1s commonly used, a layer of asbestos, of ashes, or any like 
material would have acted as a retainer of, the carbonyl if present. 
The action of the clay may be explained by remembering that iron 
carbonyl, as described, is a viscous liquid, and would be readily re- 
tained by any fine porous material through which it passed. Clay, 
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carbon, chalk and other porous materials have the property of col- 
lecting and retaining within their pores a great variety of sub- 
stances, even where no trace of chemical action can be discovered, 
and while only mechanical action can be assumed as the cause. 
Clay, as is well known, will remove the final trace of color from 
sugar after charcoal has practically ceased to work. Had a layer 
of clay been used with the sponge originally I believe no trouble 
would have occurred. 

Iron carbonyl is decomposed at 180°C. or 356°F. into carbonic 
oxide and iron. Incase the temperature of the burner tip reaches 
356°, which it undoubtedly does, the iron would be deposited and 
the carbon pass on into the flame. In time the iron would be oxi- 
dized, but probably not in presence of carbon and reducing gases 
until it became cold. What do we find in the deposit ? Dr. Love 
says, all carbonand no iron. Dr. Woodman says, carbon and iron 
in the proportion of 176 to 1, yet the action of the heat on the car- 
bonyl is to cause the iron to be deposited and the carbon to pass on 
as carbonic oxide. The presence of a large per cent of carbon is 
not then explained. Does the presence of iron carbonyl explain 
the sulphuric acid or the silica found by Dr. Woodman. He found 
nearly as much silica as he did metallic iron, 0.55% iron and 0.51% 
of silica. Does not the general law of solution among substances 
have some application here? Does not the fact that all substances 
are soluble in all other substances to a minute degree obtain here ? 
How else can we explain the presence of as much silica as iron? 
How did it get there? Ifit was generated in the gas at its forma- 
tion and passed through all the scrubbers, condensers and puri- 
fiers, it certainly must have been intimately combined with some 
portion of the gas, and not merely mixed with it mechanically. 
The question is not by any means settled, but every communica- 
tion helps. 

Nothing is on record showing the amount of silica or sulphuric 
acid deposited on the burner tip before using a filter like clay or 
old sponge, and after using the same. With iron carbonyl the 
paper shows that this filtering process is effectual Why not use it 
then always P 

I want to add one more word to this, and that is as to a point to 
which Mr. Doty did not refer, and that was that he had just laid 14 
or 15 miles of new pipe and of new work, and as he was starting 
in, there was all that exposure of new iron; and he must have 
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known there was great danger (from the paper he has read), by the 
carbonic oxide coming in contact with all that new iron. 

Mr. A. C. HumpHREys—I was not proposing to take part in 
this discussion, but ‘*‘ Governor” Hayward has brought me to my 
feet. The general investigation referred to occurred under my 
direction, and I have never ceased to be proud of that investiga- 
tion. I think we learned a great deal not only about burner stop- 
pages, but also about how to conduct the gas business and how to 
conduct such an Association as this—namely, by taking up one 
subject and following it through to the end, and not merely going 
at it piecemeal, but year after year to consistently follow the sub- 
ject, changing the methods to be pursued according to the devel- 
opments made by the discussions of the previous years. For 
instance, the men selected for work were selected according to the 
particular points to be developed in the next discussion. Mr. Nute 
and Mr. Harper, who are with us to-day, were some of those 
selected to take part in this special investigation; and while we at 
first obtained results apparently most conflicting and contradictory, 
these would finally be explained and tied together; and there is not 
the slightest question but that in this particular case we ultimately 
arrived at the result that if the gas were not exposed to clean sur- 
faces of iron, we did not experience the trouble. There is not the 
slightest doubt in my mind that we correctly arrived at this con- 
clusion, and were able to conduct our business on that conclusion, 
namely, that it was possible to prepare an oxide that could be at 
once put into use without any screening material. It was a very 
remarkable fact that a number of men sat through the various dis- 
cussions of this problem without being able to appreciate why we 
made so much of the subject, for they had had no such trouble; 
but when we came to investigate their cases it was found that the 
reason for the lack of trouble was because they prepared their 
oxides in ways which gave perfect oxidation. Now, for my part, I 
am willing to take the full responsibility for having first instructed 
the men to use the old oxide as a screen, and gradually bring the 
new oxide into use. It remained for a strictly practical man, Mr. 
Chandler, of Harrisburg (it was he who first used the term 
‘‘Christmas trees’ in connection with this form of stoppage), to 
show us that we “scientific” men, as he called us, were wrong in 
believing that the partial use of the old oxide in connection with the 
new would prevent the trouble. It was only when we arrived at 
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the conclusion that we must have a complete oxidization of all the 
iron that we completely got rid of our trouble. Unquestionably 
Mr. Hayward has struck a valuable point, or referred to it, as both 
other speakers have, namely, that we are going to get trouble from 
any clean iron. We know that we have had trouble simply from 
the exposure of a new set of mains, and that when those mains 
were coated the trouble stopped, irrespective of the oxide used. 
Of course it makes no difference where gas finds the iron; it will 
give the same results, whether it be in the purifiers or in the pipes, 


MR. BREDEL—I would ask Mr. Humphreys if he has paid any 
attention to the question of whether his service pipes were of 
wrought iron or of steel. I think that would make an enormous 
difference. 


Mr. A. C. HuMPHREYS—My recollection is that the question 
did come up, but I do not carry in mind what the difference, if 
any, was. 


Mr. BREDEL—It may be that while using wrought iron pipes 
you would not have the trouble, but would have it when using steel 
pipes. 

Mr. A. C. HumpHREysS—-I would say that of course in my pre- 
vious remarks I was referring to cast iron main pipes. 


Mr. WHEELER—I was very much interested in Mr. Hayward’s 
remarks, and there are two or three things that I would like to say 
something about. After we had had all this trouble, and had made 
a great many trials to overcome the difficulty, and had had a great 
many tribulations, it was suggested that as we had a pile of the 
original sponge in the corner of the cellar which had never been 
used, we might, for the purpose of comparison with the results that 
Mr. Tuttle arrived at, as given in Mr. Doty’s paper, pass some of 
our gas through that sponge which had never previously been used, 
and see how much carbonyl of iron would be deposited, and then 
perform the same experiment with sponge in use, which was not 
giving any trouble whatever. Mr. Doty’s paper, I think, gives 
about 500 milligrammes, for he says (page xxxv), “‘ Results of two 
quantitative analyses show 500 milligrammes and 485 milligrammes 
or 7.5 grains per 1000 cubic feet gas.” At that time we were 
having no trouble at all in Long Branch. We did have a little 
trouble at the end of this long new line of pipe. We found that 
we had goo milligrammes of iron thrown down in the new sponge 
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which had never been used, but which had laid in the cellar ex- 
posed to dampness and to the effect of escaping steam for several 
months. I think that is an interesting point showing how much 
carbonyl of iron the gas will carry, how much it will pick up as 
between iron which is not completely oxidized, and iron which is 
sufficiently oxidized to perform the work very well in the purifying 
box. I will also state that we did have one box of old oxide on at 
the time. We put that in at the very start; but it was not sufficient 
to do what we expected it would do. Another point I should men- 
tion, and that is the fact that all the burner stoppages which we 
had in Long Branch were not on this 15 miles of new pipe which 
Mr. Hayward speaks of. There was not a cubic foot of gas used 
in Long Branch from that new main at the time of this trouble; it 
was all from old mains which had been in use for a long time. ; 


Dr. BrRCHMORE—In the interest of common justice 1 should 
state that Mr. Hayward has said that this material in question, 
carbonyl of iron, is a viscous fluid which would be picked up 
on the asbestos filter. At 209 below zero C. this is strictly 
true; but Mr. Hayward has misread Mr. Doty’s quotation, and 
has misunderstood what Mr. Doty sought to say. I have taken 
considerable trouble to go all through this thing myself, and I have 
made these experiments which have been suggested, with glass tubes 
for mains. !n order to be sure that I was entirely free from the 
charge of using anything else in hand I took a carbon monoxide 
which was perfectly pure, or rather as nearly pure as it can be made in 
the laboratory ; and I then passed that carbon monoxide over some 
iron which had been carefully thrown down by hydrogen, so that 
I had as nearly pure mineral iron as it was possible for one to get. 
I tried hard to see whether the assertion (which | believed would 
be the fact) that I could clog the burners with it by passing it 
through a narrow slot in the tube, would hold; and it would not. 
The iron deposited on the inside of the tip and the carbon-mon- 
oxide went through. I then took some vapor of a “ petroleum 
ether” which [ had in a carburettor, which I had prepared for 
some quantitative experiments, and passed the vapor of the petro- 
leum ether and iron carbonyl mixed together through a burner 
slot, and clogged it in less than two minutes,—thus making the 
thing perfectly manifest that the third thing which we have 
to have is that action between the two series of molecules which 
Mr. Doty spoke of to me yesterday on the steamer, when he asked 
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me if I did not think that there was a changing back and forth 
between the two. I meant to have told him then, but thought I 
would keep it for here, that if we pass the carbon monoxide carrying 
iron, it carries it exactly the same as it would if we had a benzene 
ring in which we had broken out a portion of the molecule and 
put iron in its place, and substituted oxygen for all hydrogen mem- 
bers, through a tube, when it comes into air which is hot, it 
breaks down again in just the same way that the benzene ring 
breaks down; and if iron is there, it does leave it behind on the 
inside of the tube; but if you pass with it a hydro-carbon in vapor, 
it leaves it on top, or makes a quantity of what is called lamp 
black. It is not pure carbon, it is lamp black, which is left with 
the iron. If working under conditions of control counts for any- 
thing, then Mr. Dotys burner stoppage is that burner stoppage. 
In using compressed street gas at very high pressures I have suc- 
ceeded in producing this same thing (the mirror) on the surface of 
Drummond light candles (the hme light) and thrown the iron 
directly down so as to convert it into Prussian blue on the face of 
it; although I thought that there was no carbonyl of iron in the 
gas when it was put into the iron can, the carbonyl of iron was 
found. All.of it was taken up by the carbon monoxide after it was 
put into thecan. It had stayed there for 28 days, it is true, but 
there was none there when it was put in. When it came out, it 
left the iron stain on the lime light candle. [ think that should be 
a sufficient demonstration that the stain does come. Furthermore, 
although you cannot clog the fine hole through a platinum tip by 
means of the carbonyl of iron alone, you can do it with sulphuric 
ether as well as I did with petroleum. That has been proven 
experimentally. 


Mr. MaTHER—I would like to ask Mr. Doty if he has made an 
analysis of the clay which he used to pass the gas through ? 


Mr. A. E. Forstatt—I happen to have had an experience 
with burner stoppages in which all the conflicting points were 
eliminated, so that we were absolutely certain that the trouble came 
from the use of fresh oxide of iron; and it may perhaps be worth 
while for me to relate it. About. five years ago we started an 
entirely new batch of oxide of iron, and in about three days fully 
one-fourth of our street lamps were in bad shape. We had not 
laid any new pipe; it was before the days when steel pipe had 
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been used to any extent in Newark; all our services were of wrought 
iron, and we could not place the trouble at all until we heard inci- 
dentally from the United Gas Improvement Company that they had 
been having the same trouble with oxide of iron. We took the 
precaution which they recommended, and the trouble stopped at 
once. ‘There is a case where apparently, as far as anyone could 
see, the trouble was entirely due to the new oxide of iron. Since 
then we have been very careful never to use any entirely new 
oxide of iron without putting a layer of old oxide on top of it, and 
we have had no trouble, Of course, it is a nuisance to have to 
put two layers of oxide of iron into a box where otherwise you 
would put in only one, for you have to use a double set of trays; 
and they all have to be cleaned each time the box is changed, and 
the labor is probably 50 per cent. more in handling the oxide in 
two layers than in handling the same amount in one layer. If 
oxide can be gotten which can be used straight, and without any 
c itch layer, it is a great deal better to have it. 


Mr. LITTLEHALES—It seems to me that everyone who has ex- 
perienced this difficulty has been using a manufactured oxide. I[ 
have been using for many years a natural oxide, and never saw the 
faintest trace of the difficulty which has been referred to in any 
shape or form, even when turning the gas into four boxes filled 
with new material. I think, if that fact is proven, that it comes 
from the small particles of metallic iron remaining in the oxide. 
With natural oxide, which we take out of the ground, I do not be- 
lieve that it will ever occur. I have never seen it, and never have 
heard of it; and from the experiences which have been related 
here the trouble seems to be invariably with the manufactured 
oxide. Where there are different degrees of coarseness of the fil- 
ings out of which it is made, some particles take longer to oxidize 
than others, and there are small particles of metallic iron in it. 
That covers the supply of coal and water gas together, and covers 
also the supplying through new mains. I have never seen any of 
this trouble. 


Mr. A. C. HumpHReEys—I would suggest one thought more in 
connection with what Mr. Forstall has said—-that there still seems. 
to exist some efficacy in using old material as a screen. I was led 
to believe, after going through this work, that the benefit of that 
course was to be found in the reduction in the amount of metallic 
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iron 1s exposed by the new oxide; and when we finally reduced 
the amount of the new oxide down to a sufficiently low amount the 
excess of trouble ceased. The trouble was there, but it was not of 
sufficient importance to bother us. It was not that we screened 
out the trouble, but simply that we were able to stand the ill effects 
of that much of new material. Another very striking point that we 
reached was this: one of our superintendents made an independent 
investigation by making his oxide in a way which secured perfect 
oxidation, though at too higha cost to be employed commercially. 
He pulverized the iron, and so manipulated it as to be sure that he 
had every particle oxidized, and made up one lot in this way. It 
did not give the slightest trouble. He put it all in use at once. 
This would seem to confirm Mr. Littlehales’ suggestion as to the 
advantage of using na.ural oxide, and thus avoiding the presence 
of any metallic iron. 


Mr-A.S. MILLeER—I would ask Mr. Bredel why steel pipes will 
cause more trouble than wrought iron? 


Mr. BrepEL——When steel is hardened by immersing in water or 
by the other hardening process of cold rolling or drawing, iron car- 
bonyl is formed. Speaking of burner stoppages I may say that I 
had the same experience in Madison, where there was a great deal 
of trouble from that cause. I looked over the oxide purifying 
material supplied by Mr. Hayward and found that the trouble was 
not due to the oxide, but that part of the purifiers were used as 
scrubbers. So I put in a washer, and the trouble disappeared. 
This formation does not go on with wrought iron. Is it not, there- 
fore, possible that by using wrought iron pipe instead of steel the 
trouble would be obviated ? 


THE PRESIDENT—If there are no further remarks on this paper, 
Mr. Doty will now close the discussion. 


Mr. Doty—Replying to Mr. Miller's questions, copperas was 
used with sal-ammoniac in following instructions given in a formula 
for the preparation of oxide. The method was tried and found 
wanting. Ferrous sulphate is, of course, green vitriol. It is so 
understood by the speaker in the paper. Referring to the use of 
ammonia water with metallic iron, I may say it is well known that 
iron rust is alkaline, and in that condition it will best remove sul- 
phuretted hydrogen. 
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Referring to Mr. Mather’s question, I would say that I have not 
the analysis of the clay in use. The material was obtained locally 
in the work’s yard. 

‘“* Governor ” Hayward has chosen to throw down the gauntlet 
in the matter of costs and materials. He has also chosen to fit the 
cap to his head in the matter of the use of the sponge in question 
I purposely refrained from giving any costs or proportions, [I made 
no reference to where the sponge came from. It is not my business 
to manufacture oxide of iron in competition with gentlemen who 
are in that business. I will say for myself, however, that the cop- 
peras oxide did not cost $1.07 per bushel, because we did not use 
the quantities he assumes we did. We did use one pound of cop- 
peras oxide per bushel of shavings, and the additional cost of that 
one pound was perhaps two or three cents. The copperas oxide 
was simply used to coat the shavings, and added to the iron oxide 
made from metallic iron. The copperas oxide helped the surface 
oxidation of the metallic iron. The best results in purification are 
obtained when the metallic iron is completely oxidized on the sur- 
face. The interior of the particles of iron borings may still be 
metallic iron. After a time these little particles of iron become 
globular in shape, and become worn by attrition. You can break 
the globules open and find inside the black iron still, although on 
ihe outside you have perfect oxidation. This globular condition 
of the oxide of iron is analagous to the globular condition of oxide 
of lime, the use of the latterin that condition being due to the hon- 
ored father of our Secretary, Mr. Forstall. To the United Gas 
Improvement Co, under Mr. Humphrey’s direction is due the 
credit of threshing out the truths of the questions of burner stop- 
pages, and I make my acknowledgements of indebtedness to Mr. 
Humphreys. 

On motion of Mr. Forstall, the thanks of the Association were 
voted to Mr. Doty for his paper. 


THE PRESIDENT-—The next paper read will be that of Mr. F. H. 
Shelton, entitled ‘“‘ A Quadruplex Purifying Box; Why Not?” 

(For paper see appendix page 1.) 

THE PRESIDENtT—We have heard a most interesting paper, and 


I think some of us are almost persuaded. It is now open for dis- 
cussion. Will Mr. Littlehales speak on this subject ? 
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Mr. LIrTTLEHALES—We are all indebted to Mr. Shelton for much 
excellent and very valuable work done in this Association, but I 
think the paper he has just submitted is a clear evidence of a good 
man gone wrong. Before proceeding I would like to ask the 
question whether any set of boxes has yet been constructed on 
this plan? 

Mr. SHELTON—No. 

Mr. LirtLeEHALES—Though I am not a prophet, nor the son of 
a prophet, I prophesy that there never will be. I cannot under- 
stand how anyone could rationally depart from our present system, 
with its advantages, for one that, when you boil it down, has but 
one solitary thing to recommend it, according to Mr. Shelton’s own 
story, and that is economy of ground space. That is all that it 
comes down to. I must say that I am surprised to hear a gentle- 
man of Mr. Shelton’s experience taking the position he does as to 
the simplicity of handling it. I would have thought that such a 
plan came from a man who had never been inside of a gas works. 
I would, honestly. We all know how often we have had to send a 
man with a pick to loosen the oxide. Where would his collapsible 
grids be in such an emergency as that. What would he do with 
the oxide when it caked? All his wind mill fans would not break 
it. The oxide will, under certain conditions, get hard, and need a 
pick to loosen it, just as the lime does, and where will your collap- 
sible grids come in then? Furthermore, the mere fact that one 
form of apparatus has been in use these many years does not lessen 
its value. The trouble is that some of us fail to see the true value 
of a system which has lasted for many years. Take the slide valve 
of the steam engine for example. It is practically the same to-day 
as it was fifty years ago. That is no detriment to the slide valve, 
nor any reason for rejecting it. In fact the whole argument of this 
paper can be answered by one single line from the paper (the 22nd 
line), where it says that “‘ purifiers as constructed are undoubtedly 
simple and effective.” Now, the first object in any apparatus is 
effectiveness. We all seek to gain that effectiveness in the simplest 
form. Is there anything moré simple than the present form of 
purifying box? If we can ever reach the point where we can 
purify by liquids, then ‘I think we may change the form of our 
purifying boxes to advantage. But while we purify with a dry 
material, I think the present form of box is as near perfection as 
it is possible to get it. And the cost of construction of the quadru- 
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plex box, I will venture to say, for equal purifying capacity (as far 
asI can judge from going carefully over this paper), will be double 
that of the present system. It is going to be difficult to let the 
purifying material down, and we must remember that the strength 
of any chain is its weakest link. Now, if it will only work satis- 
factorily while the purifying material is in a loose condition, how 
will it be sometime when you get the thing stuck? How shall we 
answer our consumers if we foul the gas with sulphuretted hydrogen, 
and send it out unpurified, as would result in such a case as that? 
Then, to use an Irish expression, when you change one purifier you 
change four. Instead of changing one, and being done with it, 
you have got to change the whole four. That seems to be multi- 
plying the difficulty, and multiplying the handling at least three 
times more than is necessary. Taking it altogether, I cannot agree 
with Mr. Shelton for a single moment, in his statement that this is 
an improved plan. I takethe paper as an evidence of a good man 
gone wrong, as I said before, and I think that the present purifying 
system will hold good when some of us have ceased making gas. 


Mr. BrepEL—The paper before us refers to the purifying plant 
at the Universal Gas Company’s Works in Chicago, and it states 
that in the quadruplex system a great saving in floor space, build- 
ing, etc., could have been made. Is thisso? Let us see. 


In considering the efficiency of any purifying system, the square 
area of the purifying box determines how much gas it will purify 
in 24 hours. The number of the boxes, or the thickness of the 
layers determine the rapidity with which a change of material, or 
revivifying, becomes necessary. In other words, the rate at which 
gas passes through purifying material will determine if this material 
is able or not to take up all the sulphuretted hydrogen. Never 
mind if one, or four boxes are in operation, provided at all times 
that the boxes are in sequence and not tandem. Actual experience 
has given the following results: A purifying material containing 30 
per cent. and over of sulphur will purify gas completely of sulphu- 
retted hydrogen when the speed is about 5 millimeters or a little 
less than ¥{ inch; while new material will retain all the sulphuretted 
hydrogen if the speed is not more than 15 millimeters, or about 54 
inch. The speed is figured in considering the boxes empty. These 
experiments were made by Dr. Kunath, and also independently by 
me some years ago. 
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As we all want to use up the purifying material as much as _pos- 
sible, we should make our purifying boxes in such a way that the 
speed of the gas will not be over 24 inch for gas works of two 
million feet capacity per day, and not over ;%2, inch per gas works 
of less than two million feet capacity per day. For one million 
cubic feet daily production this will give an area of 575 square feet 
purifying surface for large gas works, and 630 square feet for small 
gas works. 

The purifying boxes of the Universal Gas Works are put up in four 
series of two boxes each, and not in two series of four boxes each, 
dividing. the gas stream in four parts, so that each set has to take 
care of two and a half million cubic feet. The boxes being 36 x 36 
feet, each box has a square area of 1296 feet, which gives 576 square 
feet for every million feet capacity. The boxes should be generally 
worked so that the gas has to pass through ten feet of material, 
each box having a layer of five feet material. When revivifying, 
one box of one set should be cut off and the gas temporarily passed 
through one box only. Changes should be made when the first 
box shows foul. The revivification will then last about ten hours. 

Mr. Shelton’s quadruplex box is 20’ x 65’, or asquare area of 1300 
feet. The same is divided up in three parts, and when revivification 
becomes necessary, one part must be cut off; and during that time 
only % of the box, or 24 of 1300 equals 86624 square feet of puri- 
fying surface, is available. 

Putting the purifying box at the same rate as the one at the 
Universal Gas Works, the box would therefore have a capacity of 
866%4 divided by 576. equals 1,504,000 cubic feet, or, say, 114 
million feet, and the two boxes he proposes would therefore have 
a capacity of three million cubic feet. Therefore it would require 
at least six boxes like those Mr. Shelton proposes, and not two. 
The building, therefore, should be about three times as large, or 
have about 18,000 square feet of ground surface, while the area of 
the Universal Gas Works Building is only 16,000 square feet. So, 
instead of saving in floor space, it does exactly the reverse. 

There would be a saving with the quadruplex, if the boxes at the 
Universal were arranged in two series of four boxes each, but their 
capacity would then be only five million feet instead of ten million. 
But the four-box system for oxide purification has seen its last days. 
It is entirely different with lime purification, where an entirely dif- 
ferent reaction comes into play. Formerly purifying boxes were. 
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made three feet deep, and the material was laid in each box in two 
or three layers. ‘To-day the standard box is from five to six feet 
deep, and the material is laid in one layer from four to five feet 
deep, and one box with the five feet layer of material will purify 
as much gas before revivification becomes necessary as two boxes 
formerly did with each only 2% feet material. 

To sum up once more, the square area of the smallest purifying 
box in any system, whether two or four boxes are employed con- 
secutively, determines the capacity of how much gas can be purified 
in the time unit of 24 hours, providing at all times that the flow of 
gas is about even. The thickness of the layer, or the number of 
boxes, which would be the same, determines the time before revivi 
fication becomes necessary and has nothing whatever to do with 
the 24 hours rating of the box. 

Mr. A. S. MILLER—I think that Mr. Littlehales has said that 
this paper was an indication of a good man gone wrong. I think, 
likely Mr. Littlehales has forgotten that the science of astronomy 
grew out of astrology, and that the science of chemistry grew out 
of alchemy. I do not quite feel that Mr. Shelton has perfected a 
system, nevertheless I do feel that he has given us some ideas, and 
time alone can tell whether they will or will not be useful. No 
man can start out with an entirely new piece of machinery that some- 
body else, no matter how small his experience may be, cannot find 
fault with, and so I suppose we will have to proceed to find fault 
with Mr. Shelton’s machinery; and, no doubt, incidentally Mr. 
Shelton may get an idea or two that will be useful to him, and will 
help him to make the machinery better. 

At the top of the third page, Mr. Shelton remarks “that oxide, 
after use, unlike lime, is not caked, but will run, and can be handled 
entirely by gravity.” Evidently Mr. Shelton has never dug the 
oxide from a box with a pick and shovel, as many of us have done. 
Of course, the oxide in the quadruplex box would be changed three 
times during the time that oxide in the ordinary box is changed 
once; nevertheless I believe that between the changes the oxide 
would at times get into a condition in which it would not run. I 
also think it would be a very serious disadvantage to have gear 
wheels or chain gearing, or any kind of machinery inside the box. 
No matter how well it were protected, even if there were a stuffing 
box, the fact that the grids would lie still for a long time would 
allow the packing to harden, and cause a leak. The foul gas would 
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leak in and around this machinery (whatever form it might be) and 
cause it to corrode rapidly. If all the machinery were outside, 
there would still be this stuffing box, and every time that the grids 
were turned, he would have to pack his stuffing box. That is, of 
course, purely theoretical, or purely the result of experience with 
other classes of machinery. 

I feel that we have been rebuked for slovenly methods in not 
putting something to scrub the tar from the gas before it goes into 
the purifying box. If,in connection with the box, Mr. Shelton 
would get up a scrubber that would separate all the tar from the 
gas, I would love him a great deal more than I would on account 
of his purifying box, for I have a great deal more trouble in that 
direction than I have in purifying the gas. 

Incidentally, and in connection with the remark of Mr. Shelton 
about revivifying the oxide in sz¢u, I may say that of course it 
would be necessary to throw out one-half or his purifying system 
while he was revivifying in szév. As now arranged, we can throw 
out a single box and force air through it for a day or for a week, as 
the case may be, without in any way interfering with our general 
purifying system. But in Mr. Shelton’s case he would have to 
abandon just one-half of the purifying capacity while he was revivi- 
fying in sztu. 

Mr. Littlehales made a remark, to which, although we are not a 
society of mechanical engineers, I would like to refer. He stated 
that the slide valve of the steam engine had not improved in fifty 
years. I would advise him to study slide valves. 

Mr. LirtLEHALES—I think Mr. Miller somewhat misunderstood 
my point. I said that the slide valve substantially as constructed 
fifty years ago, is the slide valve of to-day, and I repeat that state- 
ment. 

Mr. Mitt—Er—And, Mr. President, I repeat my remarks. 

Mr. MaTHerR—I would ask Mr. Littlehales if his experience in 
purifying with oxide was not with the natural oxide which he has 
mentioned; and if his experience in the hardening of the oxide in 
the boxes, so that he would have to pick it out, was not obtained 
from the use of the natural oxide ? 

Mr. LirrLEHALES—The case I referred to, where I have seen 
the oxide picked out, was a case of manufactured oxide. It was 
not in my own personal experience, but it is what I have seen in 
other places. 
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Mr. MATHER—I would like to remark in that connection that so 
far as I have had observation of gas works, the hardening of oxide 
occurs usually on top of the layer. By Mr. Shelton’s plan the 
oxide beneath could be dropped out, leaving a space of six inches, 
and then the oxide above would have to come down. If there 
were any hard lumps in it, dropping it from tray to tray as he has 
proposed, and as he has fixed his T-irons would break up those 
lumps; and I do not think that the screen at the bottom would be 
necessary at all. 


Mr. BrepEL—Purifying boxes of a similar principle as the 
quadruplex; that is, self-emptying gravity system, were patented 
years ago by Mr. August Kloenne, and they have been actually 
executed and operated in Europe, but I am sorry to say they have 
also been abandoned, for the simple reason that the purifying 
material got so foolish; it had the bad custom, that all purifying 
material will develop, of caking, and then it was a nice job to 
handle it and empty the box. I guess we all know enough about 
caking material to imagine what that means. The purifying 
material used at that time was a natural oxide of iron. 


Mr. SOMERVILLE—I have no doubt that Mr. Shelton anticipated 
this criticism, and just on the very lines on which we are making 
it. The day after I read his very interesting paper it happened as 
I went into the purifying house the men were digging the oxide out 
in great lumps. I just stood and tried to contemplate the situa: 
tion, and what would be the result of such caking in the quadru- 
plex boxes of Mr. Shelton. I cannot understand how it is possible 
that these lumps could fall down in the way proposed. I do not, 
however, agree with Mr. Littlehales in saying that Mr. Shelton has 
gone wrong. I think hehas gone right. I think it is a great thing 
to come forward here with a thing like that and invite our criticism 
upon it. That is the way we learn. I remember that some years 
ago (if you will pardon me) I stood here in the Association with 
great boldness and said that it was of no use trying to fire retorts 
with tar, that I had tried it and failed, and that the thing was a per- 
fect humbug. Shortly after that, however, I became convinced 
that it was possible to fire retorts with tar. There were a great 
many letters came to the Journal saying that this man Somerville 
did not know what he was talking about, and the letters were right. 
Yet I did not see why a man should not talk about it anyway. The 
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story went over to England, I remember, and they kept the thing 
up until all of us knew thoroughly well how retorts could be fired 
with tar. My brother, John, many years ago, when he was engi- 
neer of the Dublin Gas Works, converted a 50-foot holder into an 
oxide purifier. He just used the cover, built a water seal, and it 
worked splendidly for a while, but the trouble was with this caking. 
It would cake, and it did cake. I believe it was abandoned on 
thataccount. IL am afraid also that these clutches, and eye-beams, 
and ties, and other things in Mr. Shelton’s plan will become useless 
so soon as the oxidation takes place, for you know how it affects 
wrought iron; and I doubt if, after it has been worked a little 
while, they will come back into their places again, for there is no 
means of getting out the small stuff that will corrode into these 
parts. 


Mr. THomMpson—I cannot agree with Mr. Miller that the stuff- 
ing boxes would require packing after every time of using. We 
do not have to pack the stuffing boxes in our valves at the works 
every time they are used, even after they have been closed for some 
time. There is but one point in connection with the scheme under 
consideration to which I wish to refer, in addition to those brought 
out by previous speakers, and that is whether in dumping from 
tray to tray the oxide will come close enough to the sides of the 
box so that there will be no passage for the gas to go from tray to 
tray without being purified by coming in contact with the oxide— 
particularly where the rods carrying the fixed end of the tray are 
against the side of the box. In such an instance the tendency, of 
course, would be to pour outward, and not until the tray was 
exactly vertical up and down at the full length of its half-revolution 
would the oxide remain, and then it might not come in contact. 
When we fill the ordinary box it is customary to tamp the oxide 
against the sides, but of course nothing of that sort would be pos- 
sible in this instance. 


THE PRESIDENT—Is there any further discussion on this paper ? 
If not Mr. Shelton will close it. 


Mr. SHELTON—I am very glad to think that there is no need 
for this improvement. Apparently you are all satisfied to continue 
as you are doing, without finding some good points in what I have 
proposed and sincerely advocated. I think, however, if what has 
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been said shall be digested you will see that there is not a great 
deal of stricture after all upon what has been outlined by me. 

Mr. Littlehales has utterly failed to grasp the scheme of that 
paper. Mr. Littlehales’ argument, when boiled down is this: The 
box as now built has always been good enough for us, and it will 
continue to be good enough for us. But, how far would we get 
ahead if we did not sometimes take a contrary line. With all due 
respect for what he. has said it appears to me that Mr. Littlehales 
has far from shown any concrete, definite, tangible reasons why the 
quadruplex box will not work. 


Mr. Littlehales would probably not say, if he had read the 
paper more carefully, that when we have to shift the oxide, we 
practically have to lay off all four boxes, or beds of oxide. 


Mr. LITTLEHALES—Not lay them off, but change them. 


Mr. SHELTON—If you will read the paper carefully, you will see 
that only a part of the box is at any time out of circuit. 

By Mr. Littlehales’ criticisms possibly I am learning the limita- 
tions of the box; at any rate that may lead to getting something 
better. Even if I fail utterly, I am sure he is fair enough to give 
me credit for striving in that direction. 


As far as Mr. Bredel goes, I may say that his figures are utterly 
incomprehensible to me. I do not think that he gave sufficient 
study to the figures which I gave, or the scope of the device, or to 
the scheme that I have outlined, in his comparison with the plant 
in the Universal Works. How he figures out that with a quadru- 
plex plant it would be necessary, in order to do the work of the 
Universal Gas Plant, that the building be two or three times as 
large, is beyond my comprehension. Please bear in mind, in con- 
sidering his point, that what I have suggested is simply the stacking 
of existing boxes, one above the other, instead of running them along 
in a string, or in a square, as is the ordinary practice. We have 
still in effect the same boxes, the same area and cubic capacity of 
the oxide; we simply arrange them in a different way, by stacking 
one above the other. The gas still passes progressively through 
these different boxes. How, then, can it be necessary to have two 
or three times as many boxes to do the same work, as in existing 
plants ? 

Mr. Bredel has unconsciously -- possibly consciously—borne in 
mind what is known as the “ Bredel”’ method of connecting boxes, 
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which scheme is based upon the idea, as I understand it, of de- 
creasing the rate, or speed, or flow, of the gas through boxes, by 
dividing it into four parts or streams, as compared with the ordinary 
single current of gas. That is done at the Universal Works by 
connecting the eight boxes in pairs by certain arrangements of 
pipe connections and valves. He is comparing practically his 
scheme of thus passing gas through boxes, with what I have pro- 
posed. But I am not comparing the difference in results between 
purifying in the quadruplex box and purifying in subdivided streams 
or in boxes connected in pairs, or, as relates to the speed of the 
passing gas. I am not comparing the quadruplex boxes with the 
‘‘ Bredel” arrangement of boxes, but simply proposing the quadru- 
plex dox (operating at the present speed and with the present masses 
of oxide), as against the present form of mechanical containing 
structures for oxide. | 

Mr. Miller has said that the oxide would cake to a considerable 
extent, that you would have to getin with a pick and shovel it out. 
I am very sorry if that is the condition of the East River works ! 
I do not think, however, from quite an extensive investigation of 
the subject that the caking of oxide is nowadays such a trouble as 
would prohibit the use of this box. Oxide, as first used, did often 
cake, but that condition is steadily decreasing as better knowledge 
is gained of how to handle oxide and what conditions are to be 
avoided. 

I think Mr. Hayward, Mr. Mather or any other oxide man _ will 
say that he does,not get the kicks to-day that he got some years 
ago. Why? Simply because gas men understand how to use 
oxide better, know what produces caking and understand how to 
avoid it. 

In investigating the percentage of caking in works such as those 
of the U. G. I. Company I found that the caking that does occur 
is so infrequent as to hardly make any difference. If, for the sake 
of the argument, however, the tendency to cake occurs in this par- 
ticular box which I have suggested, if you will bear in mind the 
action of the oxide, you will see how it is self-curing. Assume, 
after the oxide is poured into the box that it has a tendency to cake; 
before it is gone through 25 per cent. of its use the oxide is poured 
onto the next tray, and any tendency to congest or adhere is 
entirely destroyed, because the oxide is dumped bodily onto the 
second level. If at that time it commences to cake again in the 
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second quarter of its use in its trip through the box, then at the 
end of the second quarter it is again upset and broken up, by 
being poured onto the next tray. Jt does not get a chance to cake: 
A third time it is broken up in that way before it passes out from 
the box. In other words any tendency to cake, from the time it 
eaters the box until it passes out is neutralized at three different in- 
tervals in its passage through the boxes, ‘Tendency to cake where 
occurring is largely because of using oxide in the boxes, without 
' taking it out, by revivifying 7 szzu. 

In the form of boxes which I have proposed there are means for 
discharging the oxide rapidly and very conveniently. There is no 
object in trying to revivify in the boxes. When the occasion comes 
for revivification it can be discharged and revivified externally 
much better than by leaving it in the boxes. 

Mr. Miller has made the point that in revivifying in the quadru- 
plex box you throw out half of the capacity. I thought I made 
the point quite clear that in the larger works the box is to be so 
constructed that only one-third is thrown out of circuit for even a 
siort time, the other two-thirds being always in circuit. ‘There is 
nothing to prevent using four layers of oxide; these even only 
two-thirds in circuit yet give as much capacity as the three ordi- 
nary boxes in use with one at a time out for revivifying. That is 
shown by the figures. 

I entirely agree with Mr. Bredel that the purification capacity of 
boxes depends directly upon the area assuming, of course, equal 
depth of oxide in each case. He speaks of oxide five feet deep ; 
in order to make a comparison between boxes we assume the 
depth as a uniform factor in all such cases. 

Mr. Somerville has said that in advancing something new I 
must expect to be ‘‘jumped upon.” ‘That is all right. I don’t 
mind it. I do not think a man is doing his duty to the Associa- 
tion, who believes that he has an idea which will prove a better- 
ment in any particular line of our business, if he does not advance 
it, even at the risk of being “jumped upon.” I can stand it. I 
think, too, that history will show that a great many things that 
have worked out all right in the end, have been jumped upon the 
hardest in the beginning. I think I can understand the feeling of 
the water gas men twenty years ago! But I do not think that 
water gas stood still because the men who advocated it were 
jumped upon! I have advanced this scheme sincerely, believing 
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that the plan proposed for purifying boxes is a better one than 
existing methods. I quite admit that the details may have to be 
modified, to secure the best construction; but the internal gear 
and detail is something which can be comparatively readily shaped 
up. I have confidence, too, in the general scheme, possibly be- 
cause of the degree upon which it has been jumped upon! If 
there was nothing in it, at least one of you would not take so 
much trouble to jump onit. I think you will yet see the “ quad- 
ruplex purifier” demonstrate that the scheme has some good 
features in connection with it. I thank you for your attention. 

Mr. Corsett—I think that every manufacturer of gas plants 
ought to give a vote of thanks to Mr. Shelton for his paper; I can 
certainly see something in that paper which is good, and I think if 
he is going to be jumped on for advancing those things it is a 
shame. Some remarks have been made about the oxide failing to 
fall through. Of course I do not know very much how oxide acts 
—the newest make of it—but I do know that the box in ordinary 
use can be improved. Speaking about metals deteriorating inside 
of the box, I may suggest that there are improvements coming on 
which will prevent that oxidation there. I feel that the matter 
should be taken up, and that some company should build a box 
like that proposed by Mr. Shelton. If there is trouble from the 
oxide caking at the sides, perhaps it would be well to build the 
box with sloping sides, and in that way get over that difficulty. 

Mr. A. C. HUMPHREYS—I move a vote of thanks to Mr. Shelton 
for his paper. 

Mr. BrepEL—Before that motion is put, I want to state that 
Mr. Shelton, in his paper, in comparing with the Universal Com- 
pany’s purifying plant, does not speak of series of four boxes. He 
knows very well that the purifying plant there is a system of two 
boxes each. If he can show the same square area in his two 
purifiers as he can show in the four purifiers he is correct; other- 
wise he is wrong. ‘The area is not there. 

The motion of Mr. Humphreys was adopted. 

THE PRESIDENT—There is not enough time to take up another 
paper this afternoon, but we will occupy the time with a question 
from the Question Box, which the Secretary will read: 

“What is to-day the most perfect and greatest commercial suc- 
cess in the application of illuminating gas for house heating 
furnaces? Also the best Bunsen burner for same.” 
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THE PRESIDENT—I think that Mr. Blodget is now heating his 


own house by gas. Will he not give the convention the benefit of 


his experience ? 


Mr. BLopcet—lI have had experience with gas furnaces; but 
whether this question relates to the furnace which has had the 
greatest commercial success, or to the one which is the most per- 
fect and effective, | cannot say. Mr. Crane, who is present, is a 
manufacturer, and he can give more detailed information than it is 
possible for me to do. 


THE PRESIDENT—In a general way will you not state the results. 
which you have reached in the use of gas in furnaces as compared. 
with coal ? 


Mr. Bropcer—I am using gas at $1.25 per thousand feet, and 
find that it costs 50 per cent. more than coal at $5 per ton. 


THE Presip—ENt—We shall be very glad to hear from Mr. 
Crane. 


Mr. CrANne—l will first speak of the “ Best Bunsen Burner for 
furnaces,” and will assume that the burner is intended to be used 
inside a coal furnace. The only place that I know of where 
such burners are used is in the natural gas regions. Many of you 
are familiar with the score or more varieties now used in that dis- 
trict. While many of them cannot be improved upon, still the 
most perfect one cannot be used economically in a gas furnace, 
even with natural gas at twenty cents per thousand feet. I have 
learned that natural gas bills under the above conditions range 
from $20 to $30 per month. The reason is that the conditions 
required from a coal furnace are, a large space for a body of coal, 
and a large air inlet and outlet to create and maintain a sufficient 
draft for combustion The conditions for a gas furnace are the 
direct opposite, needing small space for the fire, and only outlet 
enough to pass off the products freely. Now, as it is a fact that 
Bunsen burners are not economical in a coal furnace, I will speak 
of the gas furnace. There are several of them advertised, but with 
only one exception (that [ know of) they are all made of sheet 
iron. I have never heard of them being used anywhere but with 
natural gas. In point of economy they are only a little better than 
the coal furnace fitted with the Bunsen burner. If the sheet iron 
furnace was constructed so as to cool the products enough to pro- 
duce condensation, the furnace would be rusted out in six months. 
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The question asked is: ‘ What is the most perfect gas furnace on 
the market?” and ‘the greatest commercial success?” There 
is but one cast iron gas furnace on the market. It is made on 
scientific principles. As it is made of cast iron it will last for 
years. ‘There are gentlemen present who have had them in their 
houses for four years. It is so constructed that all the heat is 
taken out of the gas that it is safe to take out, for enough heat 
must pass off to cause circulation. Testimonials have been given 
by several of the honored members of this Association. One of 
them kept a daily record of the temperature outside, and the con- 
sumption of gas required to maintain a temperature of 73 degrees 
in a house of nine rooms and hall. It shows an average of 778 
feet per 24 hours for a period of five months. Another gives the 
average 820 feet for 24 hours for a period of five months to heat a 
large office. Both of these statements will show that it is not 
economical as compared with coal; but Mr. President and gentle- 
men, is it economy always to buy the cheapest article when you 
can afford to buy the best? As a matter of fact most of us have 
no choice, but are compelled to use the cheapest, and we cannot 
afford to run a gas furnace; but there is a large class who can 
afford to have, and do have, luxuries. It is right here that I think 
the Gas companies make a mistake. You have one of the greatest 
luxuries of the day, but instead of proclaiming that fact continually 
you are constantly depreciating the value of what you have to sell 
by comparing it with that old and faithful, but ‘“‘ back-number ”’ 
friend, coal, which we all too well remember how we have 
shoveled, sifted, choked and shivered over one hour, and melted 
the next, the uneven temperature causing most of the colds, the 
wife’s unending struggle with dust, etc. As to the gas furnace 
being a “ great commercial success,” that remains for you, gentle- 
men, and the gas companies at large to determine. I am an 
enthusiast, because I fully believe in it, and have proven my belief 
by my work. IfIcan get the same amount of enthusiasm in each 
one of you, gentlemen of the American Gas Light Association, then 
the “ gas furnace” will be the “ greatest commercial success.” 


Mr. LirrLEHALES—I did not quite catch the quantity of gas 
used by the furnace in 24 hours. Will Mr. Crane state that again? 


Mr. CranE—It showed an average of 778 feet per 24 hours for 
.a period of five months. 
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THE PRESIDENT—Does any other gentleman wish to take part 
in this discussion? If not, and there is no other business, we will 
adjourn until to-morrow morning at 9:30. 

Adjourned. 


SECOND Day—MoRNING SESSION, OCTOBER 21st, 1897. 


The Association met at 9:30 A. M. 


The Secretary read the following telegram from President-elect 
Crockett : 


SAN FRANCcIsco, Cal., Oct. 20, 1897. 


ALFRED E. FORSTALL, 
Secretary American Gas Light Association. 
Fort Monroe, Va. 

Please convey my warmest thanks to the Association for the 
great honor conferred upon me to-day, and assure them that I will 
do all I can to advance its interests in every way. 

J.B CROCKETT: 


THE SECRETARY— Yesterday a question was read to the Associa- 
tion which had been sent to me from Ottawa, Canada. When it 
was received, I wrote to Mr. Blodget and Mr. Crane, asking them 
to answer the question. So that Mr. Crane spoke yesterday in 
answer to that question, at my invitation, and the question and 
answer were not a put up job on his part, as some members seem to 
have thought. I make this statement in justice to Mr. Crane. 


THE PRESIDENT—If you will now give your attention, Mr. F. B. 
Wheeler will read his paper on “‘ Rust Deposits in House Pipes.” 


(For paper see appendix page xlii.) 


THE PRESIDENT—We have had a most remarkable paper on a. 
subject with which most of us, speaking from my own experience, 
are not at all familiar, We are all indebted to Mr. Wheeler for 
the trouble he has taken, and for the experiments he has made, as. 
laid before us in his paper. It is now open for discussion. Will 
Mr. Ramsdell start it ? 


Mr. RaMSDELL—I think that any paper of this character is ex- 
ceedingly valuable to our Association, from the fact that it so 
thoroughly takes up a line of thought, and then, as it goes along, 
apparently settles the matter. ‘There are some features of these 
calculations that are rather surprising—to some of us, at least. 
One is the very small amount of naphthaline which Mr. Wheeler 
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found in his examination; and it would seem from the facet that he 
attributes the taking up of the carbonyl of iron, at the time that the 
water gas was first started, to the fact that possibly this change 
may also have carried forward some of the naphthaline. Another 
feature which strikes me with particular force, is the small amount 
of deterioration found in this particular pipe. Long Branch is 
situated right on the coast, where we have all been taught that the 
greatest amount of deterioration to wrought iron material would 
take place, in a salt-saturated atmosphere, and where the atmos- 
phere is so very moist; and yet his experiments demonstrate that 
the actual amount of deterioration there is almost infinitesimal. I 
did not figure out how long that pipe would last at that same rate, 
but it would apparently last for a great while. Mr. Wheeler does 
not mention it in the paper, but I take it for granted that these 
pipes were put up as any ordinary job of plumbing, and that there 
- was no coating of the pipe at all? 


Mr. WHEELER—NOoO. 


Mr. RAMSDELL—In that case the amount of deterioration which 
is established here (if his premises are correct) is certainly very low 
indeed. 


Mr. NEAL—I would ask Mr. Wheeler how he freed those pipes 
from this substance which he found there. He states that it was a 
very large building, and there must have been a great amount of 
piping. How did he clear the pipes, and especially the smail ones 
from this substance ? 


Mr. WHEELER—I will answer Mr. Neal’s question by saying 
that we had to take pockets out of the floor and cut this pipe on 
every floor of the building. To give you an idea of the amount of 
work required I may say that it took nine men two days, and four 
men four days to work the whole thing through. Of course in the 
small pipes a great deal of the deposits were in the elbows and 
stopped them very easily. 


Mr. Neat—Then there must have been considerable damage 
done to the house, and I suppose it did not pay you to do that 
work except to furnish a subject for a very interesting paper before 
this Association. 


Mr. WHEELER—I will answer that question by saying that if we 
had not done it we would have lost the sale of 275,000 feet of gas 
during the summer of 1897. 
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Mr. LiTTLEHALES—I would ask Mr. Wheeler whether this build- 
ing had not been disused for a time? There is one feature in Mr. 
Wheeler’s paper which struck me as rather remarkable and that is 
the statement that the corrosion is more likely to take place on 
pipes when in use than when out of use. My experience has been 
the very reverse of that. I have found that in a disused building, 
where the meter connection is usually open, the rust is more likely 
to accumulate. It surprised me to learn that he has concluded 
that the corrosion takes place faster when pipes are used than 
when disused. The same thing takes place in pipes, mains or ser- 
vices, having more corrosion because what little deposit will take 
place in services is from time to time either washed back or blown 
back in the main when the services are being cleared. I would 
like to ask whether this building had been disused for a long time. 


Mr. WHEELER—Yes, it had been disused for about eight months 
every year. I think there is no question but that the action you 
speak of takes place, because we found 2% pounds of iron rust in 
that one single place, which could unquestionably cause the differ- 
ence between the assumed weight of the pipe and the amount of 
rust found as shown in that amount of deposit. So that the action 
you speak of certainly took place. But the question is to account 
for the amount of iron which was carried in there, and which did 
not belong to that pipe. 


Mr. C. H. Pace, Jr.—I think that corrosion is largely due to the 
ammonia carried over in the gas. 1 remember one case where I 
cut out a four-inch line which supplied a business block ; that line 
was evidently very heavily taxed because all the gas used in that 
block was taken through that.pipe; it had been in service for 25 
years, and it was found to be half filled with rust. I am sure that 
the gas was not thoroughly scrubbed during that time. 


Mr. SEARLE—I would ask Mr. Wheeler whether he ever used a 
Springfield gas machine P 

Mr. WHEELER—NO, sir. 

Mr. SOMERVILLE—Have you had any experience there with lead 
pipe or composition pipe ? 

Mr. WHEELER— No, sir. 


Mr. SoMERVILLE—I suppose if this had been a composition pipe 
this deposit would never have taken place, 
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Mr. WHEELER—I think it would, because I have taken out two 
or three composition pipes in Schenectady, which had been in use 
for three or four years, and found an accumulation of rust; but 
they were in the street, and not.in houses. 

MR. SOMERVILLE—Had the fact that they were the old style of 
pipe anything to do with it? . 

Mr. A. E. Forstatt—Several speakers seem to have lost sight 
of one of the points of this paper. Mr. Wheeler acknowledges that 
there was corrosion in the pipe from the action of the atmosphere 
when the pipe was open; but he makes out a very good case that 
the weight of the pipe was originally 2.68 pounds per foot. The 
weight of the pipe, after cleaning out all the rust, was 2.41 pounds 
per foot. This gives only .27 of a pound per foot of pipe, for the 
iron lost by reason of atmospheric corrosion, only one-half of which 
was lost from the inside of the pipe. Now, he found inside of that 
pipe more than double that amount per foot, so that the iron must 
have been carried in from somewhere else. It could not have 
come from the pipe itself. It probably was not carried in from the 
atmosphere, for the atmosphere is never loaded with iron rust, 
except in certain kinds of factories. So the question is, where did 
it come from? If it was not carried in from the atmosphere, it 
must have been carried in by the gas when the gas was going 
through. To find out how that could be the case, Mr. Wheeler 
has made certain experiments, showing good reason to believe that 
that rust came in from the iron carbonyl. 

Mr. WHEELER—I would lke to answer a question which came 
to me by mail from a member of the Association who was not able 
to be here. He asked me how much it would cost him to go 
through with some of these experiments, and if he could do it; and 
possibly it may interest some of the members to know a little 
something about that. With fifty cents worth of glass tubing, and 
a rubber pipe, any member of this Association, I do not care who 
he is, can sit down in his arm-chair and watch that rust being 
deposited right on the desk before him. All you have to do is to 
take a horizontal tube of glass and put it in a bath of cylinder oil, 
and put a Bunsen burner under it, and let the gas flow through, 
and after it has gone through for an hour, take it out, and you will 
find the carbonyl of iron deposited in the tube in plain sight. Of 
course, this is at a heat of about 530° F. It is a curious demon- 
stration of the fact that the carbonyl of iron is sure to be found 
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where you are using iron sponge. If you want to make a series of 
experiments, you can start in with iron borings, and gas from your 
holder, determine the amount, and then try your oxide in use, and 
your new oxide in the same way, by passing a given quantity 
through, and then after you have completed the experiment, wash 
out this tube, weigh it carefully, and determine the amount. You 
will need a scale, which will cost you about $12, and reagents, 
and glassware necessary for a number of quantitative experiments, 
which will altogether cost about $20; but almost any gas works 
can scare up that amount of apparatus. So that by performing 
this experiment for yourself, you can determine with practice how 
much carbonyl of iron you are carrying to your consumers at any 
time. If any member would like to get up a freezing mixture, it 
is a simple thing to do. The apparatus is not much more expen- 
sive, but the experiment needs considerable more watching. I 
might say that the apparatus which I used in making these deter- 
minations, cost about $700. It was loaned to me by a friend. 
The thermometers were graduated to tenths, and were very fine 
instruments. The balance cost about $350. But you can perform 
the whole thing with an apparatus costing about $20. 

There is another thing I wish to speak about. In Mr. Doty’s 
experiments (page xxxi), the temperatures are given in degrees of 
Centigrade, and in this paper of mine the temperatures are stated 
in Fahrenheit. If one is curious enough to take paper and pencil 
and figure out the Centigrade degrees in Fahrenheit, he will find a 
very curious uniform difference of about four degrees. The only 
way I can explain that is that in his experiment, the pure blue 
water gas with iron filings were used, whereas in my experiments [| 
used the regular carburetted illuminating gas, which contained 
aqueous vapor and the illuminants. 


Mr. Beat—I would like to say that possibly Mr. Forstall may 
be wrong. I think any Massachusetts member will remember that 
Mr. Whittier says somewhere: 

‘¢ There is zvoz in our northern winds; 
Our pines are trees of healing.” 

On motion of Mr. Doty, the thanks of the Association were voted 

to Mr. Wheeler for his paper. 


THE PRESIDENT—There is a short topic prepared by Mr. Beal, 
on a new form of purifier, which would have been presented yester- 


a 
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day, with Mr. Shelton’s paper, but for his, Mr. Beal’s, absence, and 
we will hear it now. 

Mr. Beat—TI should not have presumed to write this, but for 
the fact that a great deal of attention seems to have been given to 
the subject of purification. 
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The purifiers are 7’ deep, 
They were built in an old house 34’ wide 


We have recently put in two purifiers, built after our own plans, 


which it may be interesting to refer to. 


30’ long and 24’ wide. 
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When so extended, boxes of greater depth will be put in. 


inside, which, if it seems desirable, may be extended for other 


boxes. 
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Theinlets (20’’) are opposite each other, and the outlets are also 
opposite each other between the two boxes, having centres mid- 
way as to the depth of the boxes, the connecting pipe being fixed 
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alongside the boxes on substantially the same plane, thus leaving 
all the space underneath entirely free of obstruction. 
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The flow of gas is directed by means of four-way valves, having 
many improved parts, which, we are confident, will make them 
work perfectly. Two layers of material are used in each box; the 
gas introduced between them, passing up through one and down 
through the other, and thence to the outlet pipe by a cast iron 
passage secured to the box and extending from the top of upper 
layer of oxide to and through the bottom layer. 

In this passage are simple dampers to direct the flow of the gas 
through the different masses of oxide, to ensure the equal fouling 
of both if found necessary. 

Two self-sealing outlets are fixed in the bottom of each box for 
convenience in emptying the oxide. Over these outlets, inside of 
the box, are cages which may be lifted out to enable the con- 
venient shovelling of the oxide to the dumping outlets. 


The four-way valves are easily worked by one man. All faces 
are covered while in use, and are thus protected from the action of 
the gas. All faces are also oiled through passages connected with 
a reservoir. The moving parts of the valves are supported on ball 
bearings. Provision has been made for raising the valve from its 
seat when necessary or desirable. Valves of this type have been 
used in this country and found to be unreliable. We are confi- 
dent, however, that our improvements will prove to be valuable in 
practice and lead to their adoption. 


The oxide will be raised by machinery from the basement to 
overhead bins, and thence distributed in the boxes by an adjusta- 
ble chute. 


Advantages of the system: 
Every desirable combination of boxes may be used. 


Lessened cost of building on account of reduced ground space 


required. 
66 “ “ covers—proportionate to depth of boxes. 
6 “ boxes, increased capacity being obtained by 


slightly greater cost of side plates. 
ss “ “ connecting pipes, and 
4 ie te volver Svetcna, 

Greater efficiency, on account of lessened speed of flow, being 
in the boxes described 50 per cent. of that 
in boxes of ordinary type occupying the 
same ground area. 
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Lessened pressure, due to increased surface and lessened friction 

in pipes and castings. 

The boxes described were recently constructed for our Com- 
pany, under the immediate supervision of Mr. T. R. Beal, our 
Superintendent, to whom is due the credit for improvements to the 
four-way valve. | 

THE PRESIDENT—Is there any discussion on this short topic ? 


Mr. LITTLEHALES—I could not quite catch wherein the differ- 
ence came in between Mr. Beal’s method and the ordinary method, 
except in the increased depth. Will he kindly make it a little 
clearer wherein is the difference between that system and that in 
ordinary use other than the increased depth ? 


Mr. BeaL—I regret very much if I have made the paper too 
short to be clearly understood. The inlets and outlets are along 
the sides of the boxes, so that the gas coming through the inlet is 
discharged between two layers. It is let in at the side. One ad- 
vantage in this arrangement is in the fact that the pipes are out of 
the way entirely, and take up no room; they are alongside, and 
not under the boxes. Of course boxes of this kind can be made of 
any depth. If we put others in, we will probably make them ten 
or twelve feet deep. The idea is to get a slow flow of gas, as of 
course the best work in purification is obtained in that way. 

Mr. THompson—The ordinary construction involves the neces- 
sity of using boxes in a consecutive order, as 2, 3, 4; then 3, 4, 1, 
etc.; but Mr. Beal refers to the possibility by his system of using 
them in any desired order, and not consecutively. I wish to ask if 
it is considered any advantage to do so, and if so, under what cir- 
cumstances that could be of any advantage. 

Mr. BEaL—The question is not a new one to me. I never 
understood why you want to use four boxes. In fact we have got 
down to two boxes, and do not see any great advantage in four 
boxes in combination. Some people insist upon that, but we have 
never done it. 

Mr. THompson—That hardly answers the point I make. In Mil- 
waukee they are using upon water gas, purifiers with two boxes ina 
set. In St. Louis they have extended the capacity of the boxes by 
taking an ordinary four-box set and equipping them with four 
valves, with a proper piping system, and using two boxes in par- 
allel and two boxes in series. But, suppose we were going to use 
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a three-box or a four-box set, would there be any advantage in 
being able to use them other than in the ordinary order ? 

Mr. BeaLt—I can see no advantage unless possibly one of the 
boxes might have more back pressure in it than another. 

THE PRESIDENT—How much depth of oxide has Mr. Beal in 
each layer ? 

Mr. BEAL—The space between each layer is one foot. That 
leaves six feet for material, and that space is pretty nearly taken 
up. 

Mr. LITTLEHALES—I move a vote of thanks to Mr. Beal for his 
paper. 

Carried. 

THE PRESIDENT—Is the Committee on place for holding the 
next meeting ready to report ? 

Mr. MittEr—Your Committee has considered several places, 
and has finally unanimously decided to recommend Niagara Falls. 

THE PRESIDENT—You have heard the report of your Committee. 
What is your pleasure ? 

Mr. A. C. HUMPHREYS——-I move that the report be adopted. 

Mr. LirrLEHALES—I second the motion. 

Carried. 

THE PRESIDENT—The motion is carried and our meeting next 
October will be at Niagara Falls. 

Is the Committee on Research ready to report? 

Mr. A. 5. Miller read the following; 

REPORT OF THE COMMITTEE ON RESEARCH. 
To the American Gas Light A ssociation : 

GENTLEMEN—The first subject taken up by your Committee was 
the adoption of a standard for house piping. ‘The old standard 
that has been in use for many years by the companies distributing 
coal gas is as follows: 


Size. Length Allowed. No. Burners. 
Feet.) 
¥ 20 3 
72 30 6 
I 7° 35 
ry 100 60 
1% I50 100 
2 200 200 
2% ; 300 300 


3 450 450 
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Allowing six feet of gas per hour to a burner this table seems to 
be figured for gas of a gravity of .420 and a loss of pressure of 
0.1” within thirty feet. The following will show the capacity of 
pipes of the length and diameter given in the foregoing for gas 
having a specific gravity of .420, .550 and .680, the loss of head in 
each case being .1 inch in 30 feet. 

Tables showing amount of gas that will be delivered in one hour 
through pipe of given size and length witha loss of pressure of one 
inch of water in three hundred feet : 


SPECIFIC GRAVITY OF GAS. 


420 0550 680 
Size ininches. Lengthin ft. Cu. ft. per hour. Cu. ft. per hour, Cu. ft. per hour, 

38 20 18 15.6 14 
V2 30 37 32.2 29 
34, 50 IOI 88 80 
I 70 210 180 162 
1Y 100 360 310 280 
t% 150 577 500 450 
2 200 1200 1030 930 
2% 300 2050 1800 1610 
e 450 3300 2850 2560 


After discussing this subject your Committee has concluded to . 
refer it to the Association for discussion before bringing in a final 
report. The question to be decided is “ What Should be the 
Maximum Loss Allowable in 100 Feet of House Piping?” 

There seems to be no special reason for changing the diameters 
and lengths given in the old tables so, when the loss of pressure 
has been agreed upon, it will be easy to determine a standard. 

Your Committee has been in correspondence with the foundries 
which had agreed to adopt the standards for works and street main 
specials which were recommended by the Society of Gas Lighting. 
There seems to be some demand for specials made according to 
these standards, but they have not been taken up to any great ex- 
tent. The specials made according to these standards seem to be 
satisfactory, but the subject is one that deserved more study than 
has been given it, and your Committee respectfully requests that it 
be allowed to wait until next meeting before making a final 
report. 

Your Committee respectfully recommends the adoption of the 
United States Standard Gauge for sheet iron and steel plates, 
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which gauge was made a United States standard by Congress in 
1893. | 

In-the line of-research two papers have been secured for this 
meeting, viz.: “Report on Burner Stoppages,” by Mr. Paul Doty, 


and ‘Some Further Experiments on Interior Iilumination,” by Mr. 
Alten S. Miller. | 

The following subjects are of interest to the members of the 
Association, and your Committee would like to have papers on one 
or more of them for the 1898 meeting : 

The measurement of high temperatures. 

The self-enrichment of coal gas. 

The production and separation of cyanides. 

The effect of the depth of fire on the practical efficiency of 
a water gas generator. 

The removal of tar from water gas. 

The effect of regenerative benches and anti-dips on the produc- 
tion of ammonia. 

The loss of illuminating power of 25 to 30 candle gas when 
mixed with air. 

The point has often been made that it is easier to write a paper 
than to find a subject. Many of the members of the Association 
should be in position to make investigations on the above subjects, 
and your Committee earnestly requests that such as can do so will 


volunteer. 
ALTEN S. MILLER, 


C. F. PRICHARD, 
GEO. TREADWAY THOMPSON. 


‘LHE CHAIRMAN (Mr. A. C. Humphreys)—You have heard the 
report of the Committee on Research. What is your pleasure? I 
understand Mr Miller to say that he wishes to have a discussion 
on one of the features of the report, and one point he wishes to 
recommend for adoption. 

Mr. M1IttErR—The Committee recommends the adoption of the 
United States Standard Gauge. 

THE CHAIRMAN—The subject of Specials you wish referred back 
to the Committee ? 


Mr. MILLER—Yes. 


THE CHAIRMAN—We will first take up the question of the adop- 
tion of the specific recommendations made by the Committee. 
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The first is as to the Standard Gauge for Steel Plate and Sheet 
Iron. What is your pleasure with regard to that? 


Mr. LITTLEHALES—I move the adoption of the United States 
Standard Gauge. 
Carried. 


THE CHAIRMAN—Now, in regard to the Pipe Specials, the Com- 
mittee requests that this subject be referred back to them for 
another year. Does that meet with your favor ? 


Mr. BEAL—I move that it be so referred. 
Carried. 


THE CHAIRMAN—Now, Mr. Miller would like a qualified discus- 
sion on the question of House Piping. 


MR. SOMERVILLE—I would like to suggest the adoption of a rule 
that no 3éths horizontal pipes whatever be used for house piping. 
I think it is wrong—and emphatically so after we have listened to 
the paper presented by Mr. Wheeler. 

Mr. MILLER—The question as indicated is, ‘‘ What should be 
the Maximum Loss of Pressure Allowable for One Hundred Feet 
of House Piping.” The old standards which have been used for a 
number of years, and which apparently gave satisfaction, allowed 
a loss of .1 of an inch in 30 feet. That seems to be a very great 
loss of pressure. At the same time it is very seldom that a 
building is run to its full capacity. In designing an electric light 
plant they do not design it large enough to take care of all the 
lamps that are expected to be on it, figuring that the whole city, 
or the whole building, never will be lighted at the same time. 

In piping a house it is not necessary to consider that it will 
often happen that all the burners in the house will be in use at the 
same time; nevertheless, to the Committee it seemed that .1 of an 
inch for ten yards was a very considerable loss of pressure. I hope 
that some of the members will express an opinion, and that the 
Association will make some recommendation as to their wishes in 
this matter. In figuring out this thing we have five unknown 
quantities and one equation, so that it is impossible to determine 
any one quantity without assuming the other four. We will assume 
the length and the diameter to be constant, and also the gravity; 
that leaves us to assume the amount of gas or the pressure. So 
that the question is, “‘ What pressure shall we assume?” I hope 
that we shall hear from some of the members on this point. 
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Mr. Doty—lIn electric wiring good practice allows a maximum 
loss or drop in pressure of 2 per cent., when the building is entirely 
lighted. The 1o per cent. drop suggested would be with the 
higher main pressure in use to-day an important loss. It seems to 
me a5 per cent. drop in thirty feet is all that should be required. 
This would be with an initial pressure of 1.5”, a drop of .1” 
in 4o feet. 


Mr. MILLER—A 5 per cent. drop is an unknown quantity. It 
could not be incorporated in a table, because probably no two 
companies have the same pressure. It must not be a percentage, 
but an absolute drop. The members should figure on that basis— 
that the drop would be absolute and not a percentage. 


Mr. LirTLEHALES—I thoroughly endorse Mr. Somervyille’s sug- 
gestion that 3gths inch horizontal pipes should be entirely elimi- 
nated. I think if that could be made the understanding, it would 
be an excellent thing. A 3éths inch pipe is all right enough for 
side brackets, where the pipe is vertical, but I think that 3éths inch 
piping should be eliminated altogether in horizontal work. 


Mr. W. ForstaLtt—lIn this case you have got to suit a majority 
of the companies all the way through. Suppose you have a burner 
pressure of ten-tenths, then you must estimate how much you can 
afford to lose in the building and make an absolute table of it. To 
do this you have got to decide that the average pressure at the 
works will be so much, say thirty-tenths down to fifteen-tenths, 
and that you will have a drop on your line of a certain amount. 
You have got to work it out in that way, which is reaily a very 
arbitrary way of getting at it, but I think there is no other way of 
doing it. 

Mr. SEARLE—The Committee are evidently cracking the hardest 
nut they ever had to crack. The handling and selecting of piping 
is a very broad subject. It is impossible to settle on a maximum 
illumination from a given standard, because the time selected would 
perhaps be an hour when the amount consumed would require a 
pressure which would upset the entire standard arrangement of 
piping. You might in an individual case put in the largest pipe 
you could possibly induce a plumber to install. 

Mr. SOMERVILLE—That is why I plead for a large factor of 
safety. It is a most necessary thing. Of course, I understand the 
predicament the Committee is in. It is difficult for them to decide 


125 


the question. But it will not do to figure too closely on this matter. 
As I said before, we must allow a large factor of safety, because in 
a small pipe, or in any kind of pipe, a piece of rust, or of white 
lead dropped into the pipe, entirely overthrows your calculations, 
for then the diameter is reduced nearly one-half. So I think that 
we cannot go wrong in increasing the size of the pipes largely to 
overcome this objection. The increase does not cost much more. 
It is the cost of laying the pipe in the first place that counts, not 
the cost of increasing the size. 


Mr. SEARLE—The adoption of a standard for house piping is to 
be compared with the adoption of a standard set of mains for a 
given company. 


Mr. A. E. ForstaLt—It seems a shame that we should not give 
the Committee a direct answer to their question. I think that .1 
of an inch to thirty feet is rather small. The whole thing is arbi- 
trary and empirical. Why, then, should we not take .1 in 100 
feet. As Mr. Littlehales has said, the extra cost of largér pipe is 
infinitesimal as compared with the cost of the whole job of piping 
a house; and .z in 100 feet would probably mean only .1 of an 
inch loss in an average building. It is only to average buildings, 
of course, that a standard of piping can apply. When you get to 
buildings above the average, where you have runs of over too feet, 
each case has to be settled on its own merits. I think we can 
safely instruct the Committee to adopt a standard of .1 of an inch 
drop in pressure in roo feet of piping. 


Mr. Neat—lI have been lately informed that by a recent ordi- 
nance of the City of Boston, or by a recent statute of Massachu- 
setts, all plumbers and gas fitters are required to be licensed after 
an examination. My attention was called to the matter by a com- 
munication received from some one who represented, I believe, a 
plumber’s firm, who do business in the way of furnishing gas pipe 
for houses and putting itin. In that communication the question 
was asked of me whether we should require an inspection to be 
made after the inspection made by the authorized agent of the City 
of Boston; and if that is the case, the pipe is to be examined by 
those who are in the employ of the municipality. I do not know 
whether the city or the State authorities are to have charge of this 
but whichever it is, they will probably fix and require a standard. 
‘The fact that such an ordinance or law has been passed was new 
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to me, but after receiving that communication from quite a noted 
firm who are engaged in gas-fitting business, I looked into the 
matter and found that it is so. If it is really the case that the City 
of Boston (and I judge that it is the city and not the State) will 
require the inspection, they will probably fix the size of pipe to be 
used in houses and other buildings. Is there anyone here from 
Boston who can give any information on that point? If they do 
fix a standard, and if they test the pipe by that standard, they will 
probably at first be very careful. At present, under a commission, 
all our electric wires are examined and tested before the current 
can be turned on. 

Mr. C, J. R. HumMpHreys—I am under the impression that the 
English rule requires a gas company to deliver gas at the main at 
one inch pressure, and it rnns in my mind that that was arrived at 
in this way: .3 for friction in the pipes, .3 in the meter, .4 at the 
burner. It runs in my mind that that is the way, but I have no 
doubt that the President is better posted on that than I am. I 
should be very glad to know if there is such a rule, and whether I 
am right in my understanding of it. 

As to Mr. Forstall’s suggestion: I think that .1oo feet to an ordi- 
nary house would be too small a figure. I think that a drop of .1 
of an inch pressure in 30 feet of piping would be pretty nearly 
right. If you are going to adopt any rule I doubt if you could get 
much closer to it than that. We should remember that while it is 
nice to get the pipe as largeas possible, yet in many cities we have 
to run up against the architects, who will net allow, except in few 
cases, any notching out of the beams; they try to get the pipes run 
between the upper and lower floors as far as possible and put ina 
great many risers, and we have a good many instances where we 
would like to put in a half-inch pipe, but the architect insists upon 
having only a 3£ths inch pipe. 

THE CHATRMAN—I presume in connection with what Mr. Neal 
has been saying with regard to the rules which may be adopted in 
Boston concerning the size of pipes, even if such rules were 
adopted, the authorities would be only too glad to be able to refer 
to rules already adopted by this Association. I am not posted 
with regard to the English rule, but I dare say that Mr. Miller has, 
ascertained it in connection with his investigation. 

Mr. MILLER—Your Committee was not aware of the English 
rule when this subject was under discussion. As the farthest 
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burner from the meter could not, in an average house, be over go 
feet away, the distance being measured along the pipes, this would 
check with the .3 mentioned. 


Mr. Neat—Did I understand Mr. Humphreys to say that this 
was in the Blue Book? If so, it is a State law. 


Mr. C. J. R. HUMpHREyS—I think this rule was the result of a 
Parliamentary investigation made many years ago. It was in one 
of the English Blue Books. The question first arose as to what 
pressure a gas company should be required to maintain at the point 
where the service is tapped into the main; and I think it was fixed 
at one inch, and that it was arrived at in the way I have stated. A 
good many experts were called into the investigation and one inch 
was arrived atin that way. ‘That is my recollection of it, but it is 
a good many years since I read the account. 


THE CHAIRMAN—The question before us now is: Are we ready 
to take action to-day in the way of instructing the Committee as 
to the loss of pressure to be allowed? ‘That is all we are asked to 
do at present. I presume that they will then ask that the subject 
be referred back to them to make a final report in the line of that 
instruction. 


Mr. A. S. MittER—When the loss of pressure is once deter- 
mined the table is practically completed. The Committee does not 
recommend any changes in diameters or lengths, but only in the 
loss of pressure. When that is determined we will complete the 
table, and then we can have the tables made out and incorporated 
in the minutes. 


Mr. SHERMAN—Referring to the question which Mr. Neal 
asked with regard to legislation in his own State or city I would 
suggest that if Commissioner Barker is present he would be able to 
throw some light on the point as to what the last Legislature did 
on this subject. If my memory serves me correctly the legislation 
was called up by the large number of deaths which it was claimed 
were brought about by the leakage of gas from inside pipes, and 
this legislation was designed to regulate this matter. If Mr. 
Barker is present he would be able to give us a statement of what 
the legislation was. 


THE CHAIRMAN—The point is not vital to the present discussion 
and so we do not need to worry about it. 
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Mr. WARMINGTON—I move that the Committee be instructed to 
estimate the loss at .1 of an inch on 50 feet of pipe. 


THE CHAIRMAN—It has been moved and seconded that the Com- 
mittee be instructed to prepare their tables upon the basis of a loss 
of .: of an inch in pressure on 50 feet of pipe. The question is 
open for discussion. 


Mr. SOMERVILLE—I move as an amendment that we call it 100 
instead of 50; .1 of an inch loss on roo feet of pipe. 


Mr. LITTLEHALES—I second that amendment. 


THE CHAIRMAN—Then the question is on the amendment to in- 
struct the Committee to prepare their tables upon a loss of .1 of 
an inch in 100 feet. Are you ready for the question? 


Mr. A. S. MILttER—Mr. Humphreys has made the point that we 
have not always been able to get in just the size of pipes that we 
would like to have; but it is not well to connect pipes any larger 
than is necessary. The rule of .1 in 30 feet has been in use for a 
great many years, and there are many houses which are piped with 
very much less allowance than that. There are lots of half-inch 
risers in a great many of the cities which are doing a great deal of 
work. I think that .11n 50 feet, as moved by Mr. Warmington, 
would be a pretty fair allowance. It would be going a great deal 
beyond the custom of many years. I may also say that a great 
many houses are piped on the basis of .1 in 30 feet for coal gas, 
but which are now using water gas of probably .65 to .68 gravity ; 
and the capacity of pipe for that gas would be less than 80 per 
cent. of what it is with coal gas. I do not think there has been any 
special complaint as to the rule except in places where the houses 
have been extended and the piping tacked on indefinitely, as is 
usually done in such cases. When a house is extended a lot of pipe 
is often added without ever considering whether originally there 
was sufficient pressure for the size of pipe first put into the house, 
but I think as a rule there has been no serious complaint where 
the houses were piped according to this table in the first place. 


Mr. SOMERVILLE—The point I have in view was not so much 
the lighting of the house, but let us remember that there are other 
things for which we use the gas coming through those pipes now, 
as in the case of gas stoves. The conditions are entirely altered 
from what they used to be. I submit that the capacity of pipes 
nowadays ought to be double, or nearly so, in order to fill the 
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changed conditions required from them. I think this is one of the 
most important subjects that can come before the Association ; 
because my experience has been that the greatest trouble we have 
had about poor lights, or about the gas not being just right, has 
come from this point alone—that the pipe is too small, or is choked 
up. This is especially the case when they begin to put on the gas 
stoves; the pipes sometimes then fail altogether. Now that we 
have achance for acting on this thing, it is well for us to look to 
the future. Gas lighting is only in its infancy, and we do not 
know what may be required of those pipes. 


Mr. CowpErv—We should bear in mind that extensions have 
often been made to house pipes which have resulted in the system 
being entirely too large for the pipes. We have got to calculate 
that an extension will be made to such a system; and if we can 
adopt a system to start with which is quite as large as at present, 
it will come out all right when the extensions are made, I think 
it is wise to do that. 


Mr. Doty—Why, not compromise on the figures suggested, and 
instead of 100 take 60, which is above the present standard, which 
seems to satisfy Mr. Somerville. Why not take .1 drop in 60 feet? 


Mr. Neat—Although my company is furnishing both coal gas 
and electric light, I am glad to hear the remark of Mr. Somerville. 
I have heard it before. It is quite common for us to hear it said 
that the electric light is in its infancy; and now I am very glad to 
hear the remark that gas light is in its infancy. I believe that it 
is. From the discussions, and from the reports of committees 
which I have read and heard, it seems to me there ought to be a 
sliding scale. The piping in a case where the gravity is about .42 
should be on one scale, with an allowance for drop; and then for 
a mixture for water and coal gas—which is the gas furnished by 
my company (33 per cent. of water gas and the balance coal gas) 
there should be another and different allowance of drop. 

THE CHAIRMAN—The Committee have that in mind, but they 
want positive instructions as to the pressure which will enable 
them to do that very thing. 

Mr. Neat—lI was only going to add that in the city of Boston 
it is clear water gas, 

Mr. THomMpson—The Committee has already taken into consid- 
eration the several gravities of gas: .42 for coal gas; .55 for mixed 


130 


coal and water gas; .68 for water gas; and that point will be pro- 
vided for by a triple table—each part giving the equivalent for the 
kind of gas to be taken into question. 


Replying to Mr. Somerville, I may say that the fall of pressure 
due to the use of stoves is usually provided for by special piping 
running from the meter. 


As to Mr. Cowdery’s remarks, I may say that while I am 
entirely in sympathy with the feeling that the pipe used ought to 
be amply large, yet the number of houses which are extended after 
construction would form a very small percentage of the total that 
would have to be provided for. It seems to me that as between 
the 100 feet suggested by Mr. Forstall and the 30 feet as at present 
used, 50 feet is the more desirable; and I think that that will give 
ample capacity, and is one which it would be well for usto adopt as 
a standard. We must not overlook Mr. Miller’s suggestion that, as 
in electrical practice, it very rarely happens that all of the lights 
will be burning at once. 

I hope that the amendment will not prevail, but that the original 
motion will be passed. I call for the question. 


Mr. LITTLEHALES—I do hope that a triple standard will not 
prevail. I think it would cause endless complications. And then, 
this great difficulty will arise: The tendency will be rather to go 
from coal gas to water gas than from water gas to coal gas. Now 
if the smaller size of pipe is used for the lighter gas we cannot 
change the pipes afterwards for the heavier gas. It is far better to 
have a system at the start which will be amply sufficient, and have 
larger capacity for the heavier gas, and then the lighter gas will 
take care of itself. Let us have one standard only. 


THE CHAIRMAN—I do not want to cut short the discussion of 
such an important topic, but our time is limited. Are you ready 
for the question on the amendment? You will understand that 
we have first a motion to instruct the Committee to base their 
tables upon the loss of .1 of an inch in 50 feet of pipe; and Mr. 
Somerville offers an amendment to change it to.1 to 100 feet. 
We are now voting on the amendment. All in favor of the amend- 
ment, namely, to make the loss .1 to 100 feet, will please rise and 
be counted; those who are contrary minded will rise. The 
amendment is lost. ‘The vote is now on the question as originally 
offered, namely, that the Committee be instructed to prepare their 
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tables based upon a loss of .1 of an inch in pressure to 50 feet of 
pipe. All in favor of that motion will say, Aye; contrary, No. 
The motion is carried, and the Committee is so instructed. 


The Committee would now like to have this subject referred back 
to them, in order that they may prepare their final report in accord- 
ance with this instruction. 


Mr. BeEat—I move that it be so referred. 
Carried. 


THE CHAIRMAN—It would now be in order to adopt the report 
as a whole and continue the Committee. 


Mr. BEAL—lI make such a motion. 
Carried. 


Mr. EGNER—I move a vote of thanks to the Committee on 
Research for the labor they have bestowed on this work during the 
past year. 


THE CHAIRMAN—It gives me great pleasure to put that motion, 
because I believe that we have here the start of some very good 
work for this Association. I think we can follow subjects up in 
this way better than by any other method. 


Motion carried. 


THE CHAIRMAN—If Mr. Cowdery is ready, we will now hear the 
report of the Committee on the President’s Address. 


Mr. Cowdery read the following: 


REPORT OF COMMITTEE ON PRESIDENT’S ADDRESS. 


Gentlemen: Your Committee feels that unusual commendation 
is due our President for the very thorough and exhaustive manner 
in which he has brought to our attention the various subjects pre- 
sented for our consideration. 

His words of appreciation for the work of the Committee on 
Education are so heartily endorsed by all of the members of this 
Association that this Committee wishes to emphasize them. We 
are sure that all of the members join with the President in extending 
words of gratitude to the members of that Committee. 

Your Committee also wish to call attention to the figures pre- 
sented by the President on the output per capita. These figures 
are compiled in a way that makes them very useful to study, and 
many lessons may be learned on their careful perusal. Each of 
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the subjects touched upon might well be given a special mention, 
so well has he brought out the useful points under each subject, 
but in this respect we feel it unnecessary for us to do more than 
congratulate the President upon his work, and many times con- 
gratulate the Association upon having placed a man in the Presi- 
dent’s chair who could and would bring to their attention so many 
useful and interesting thoughts. 


Respectfully submitted, 


E. G. CowpeEry, 

J. H. Jourpan, 

C. F. PRICHARD, 
Committee. 


On motion of Mr. Doty, seconded by Mr. Neal, the report was 
adopted and ordered spread on the minutes. 


Mr. NETTLETON—I would like to make a motion in respect to a 
vote taken yesterday, directing the Secretary to print the address 
of the President in pamphlet form. I move that that action be 
rescinded. I do this for the reason that the address will appear in 
a very few days in the “ Gas Journal,” and in that way will be in 
your hands as soon as if printed in pamphlet form; and besides, 
I wish to save the Association the expense. I state this without 
intending any reflection upon the mover of the resolution. I ap- 
preciate the kindness that induced him to make the motion; but I 
would very much prefer to have that action rescinded. 


Mr. SOMERVILLE—I second the motion. 
Carried. 


THE PRESIDENT — You will now give your attention to the reading 
of the paper entitled ‘Chemical Notes on Purification,” by Mr. 
Mather. 

(For paper see appendix, page xxxvil.) 

Tue PRESIDENT—We have listened to a very interesting paper, 


and the subject is now before you for discussion. Will Mr. Miller 
start the discussion ? 


Mr. A. S. MILLER—I read this paper with a great deal of inter- 
est, and I think the subject is pretty well covered, and that there 
is not very much that I can say in connection with it. I notice 
that the author refers to an old condition, which has been bothering 
me for a long time, and that is that the condition of most gas 
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works is such that you have to use boxes to scrub the tar; he sug- 
gests that you use that room for oxide. So far as I know, it has 
never yet been determined to just what depth it is an advantage to 
pile the oxide in a box, or through how many lineal feet you should 
put the gas. In the discussion yesterday, the point was taken that 
it was a great deal better to put the gas through boxes in parallel, 
through two sets of boxes, of two each, than put it in tandem 
through one set of four boxes. There must be somewhere a max- 
imum, or rather a minimum, where these two methods would meet. 
For instance, a certain amount of gas might be equally well worked 
in tandem or in parallel; if you get more gas, it might work better 
in parallel; if you get less gas, it might be better to put it through 
the boxes in tandem. That would have a bearing upon this sub- 
ject—whether, if you have a certain amount of oxide to put the 
gas through, there would be any advantage in putting it through 
more oxide; or whether that room might not just as well be used 
for the scrubber. Suppose, in designing a gas works, you are con- 
tent to design boxes big enough to use them as scrubbers as well 
as purifying boxes, then the question would be whether you could 
do so with advantage. I do not know that this method of con- 
struction is one which should be particularly recommended, but I 
would like to know whether Mr. Mather has any data to show 
whether they could or could not be so used to advantage. Another 
point has been raised—as to blowing wf, or down. ‘There have 
been adherents to both methods. I have always taken the position 
that it is better to blow wp. At a recent meeting of the Western 
Association, the consensus of opinion seemed to be that we ought 
to blow down. ‘There does not seem to be any special reason for 
doing either way. I would like to know whether there are any 
special reasons beyond the fact that to blow up would tend to 
loosen the oxide, whereas blowing down would tend to pack it? 
Referring to the method of revivifying oxide by piling it on grids, 
I would say that we have a hard time to keep the oxide from get- 
ting on fire; and if we should give it a good draft, I am afraid we 
would have to keep a man there with a hose all the time. Of 
course, after oxide has been used for a long time, and has, to use 
a popular expression, lost its life, or a great deal of its life, it might 
be hard to revivify. Such an arrangement might then be used 
with advantage. But I would hesitate to revivify any new oxide 
in such a manner, because I would be afraid it would get on fire. 


134 


Mr. LITTLEHALES—I think the paper which Mr. Mather has 
submitted is very valuable, especially in the fact that it brings more 
forcibly to our minds again what Mr. Forstall presented at the 
last meeting, and that is the advantage gained by purification at 
higher temperatures. I had a singular illustration of the view of 
Mr. Forstall recently, in making some experiments in a glass 
purifier. ‘The little purifier was exposed to the sun, and strange to 
say on the side on which the sun shone the oxide blackened in half 
the time that it did on the other, showing that the quicker chemi- 
cal action took place under the higher temperature. I am perfectly 
satisfied from the observations that most of us have made that in 
the summer time our purifiers as a rule purify much more per 
bushel than they do in the winter time; part of which is probably 
due to the slower speed of the gas going through, and part of 
which is undoubtedly due to the higher temperature. But there is 
this drawback and disadvantage to the heating of gas in the puri- 
fiers, our unaccounted for gas is liable to be increased unless the 
difference in bulk is corrected for the temperature. The value of 
increasing the temperature in purification, as far as the increased 
work per bushel of material is concerned, is, I think, beyond ques- 
tion. 

Dr. BIRCHMORE—The title of this paper is “‘ Chemical Notes,” 
but so far it has been a pure case of mechanics. I would like to 
draw attention to certain matters in connection with it that concern 
me from my standpoint quite as much as it does men in the gas 
works. Mr. Doty spent a very considerable part of his time the 
first day of this meeting in making as plain as possible that the 
form of oxide he wished to make, and probably did make, was the 
oxide which takes the form of Fe, 60H—the form which is denied 
existence here in this paper. The notation which Mr. Mather has 
copied from King’s Treatise is a notation as old as the hills, but 
it does not alter the chemical fact. Mr. Mather simply has not 
gone over the work far enough to notice that his statement and 
this statement are exactly alike if he will just turn them about a 
bit. We have talked over this thing a little, and I think I am not 
saying anything here that I have not already drawn Mr. Mather’s 
attention to. ‘That equation of King’s is the equation of all the 
rest of them, barring the simple change of notation. There is no 
difference there until you come to the last one of the two, which is 
said to be authoritative. That may be authoritative, but it is 
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wrong. It does not make any difference whether it has a great 
name attached to it or not. It cannot be diagrammed. There is 
no way in which that can be put together to express the facts 
which are known to every one of us. Mr. Doty’s experiment 
showed conclusively what kind of oxide of iron he made. and 
what kind he intended to make. I would not wish to say it as a 
matter to “‘ prove on the table” here, but I could prove it without 
very much trouble, that unless there was some of Mr. Doty’s form 
of oxide with the 60H there would no reaction take place, and 
more than that there is a supposition of purification behind all this 
which is left out. When you pass chemically pure sulphuretted 
hydrogen over freshly made oxide, made as Mr. Doty and Mr. 
Wheeler make it and refer to it, you produce immediately a minus 
pressure. The absorption is so very rapid with it that the reduc- 
tion goes on faster than you will supply it from the ordinary kit as 
used. More than that; in the oxide from the pans Mr. Mather 
told me that, with a microscope using 1,000 diameters, he had dis- 
tinctly seen sulphur as such. If the mixture is in the proportions 
laid down here, the color of the mass would not be black, but 
would be of an orange brown. I asked Mr. Doty what the color 
was, and he said that it was black. Therefore, it is inconsistent 
with the physics of the case to suppose that Fe,S, and 2FeS-+S 
are mixed in any possible way in the boxes. That goes, because 
we cannot imagine that sulphur, in the shape that Mr. Mather saw 
it, could be mixed with the other, and not have an effect upon the 
gross mass. So that one or the other of the two statements has 
got to be modified. Either Mr. Mather’s experiments, which were 
made in a tube containing 50 cubic centimeters of the oxide (his 
own statement to me) did not reproduce the condition of the pan, 
or else there is something else wrong with the chemistry of it. I 
have not been able to reproduce Mr. Mather’s experiment because 
I did not know of it in time, but I did reproduce Mr. Doty’s, and 
I know that the statement as to minus pressure is exactly as I 
have madeit. Itis 2% millimeters under ordinary circumstances 
when the proportions used are as 8 to 1. 


THE PresIDENT—We have with us to-day a gentleman who is 
quite conversant with this subject, and who is a manufacturing 
chemist. Although he is not a member of our Association, if there 
is no objection I will call upon him—Mr. Herman Pool. 
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Mr. Poot—I thank you, Mr. President and Gentlemen for the 
courtesy. I congratulate Mr. Doty that in the reading of his 
paper yesterday he very carefully omitted a chemical formula 
which we have before us. My idea, and my: action, in connection 
with other chemical scientists is to touch onthe technical points 
and leave out the theoretical points—to study them when we get 
home and have plenty of time to doitin. So I do not think it is 
necessary to say very much on the theoretical points which have 
been referred to; but there are one or two things in the treatment 
which has been brought out in the last report of the British Chem- 
ical Society, which has a bearing upon the work here. The British 
Government obliges all the chemical works to make such arrange- 
ments that as little nuisance as possible will be produced. Of 
course, in the making of sulphate of ammonia from ammoniacal 
liquor, there is an enormous quantity of sulphuretted hydrogen 
given off. Most of the British works.to-day are passing that into 
sponge, and they find that not only have they originally a certain 
amount of sulphur there, but they also have an amount of sulphur 
which runs up in some cases to seventy per cent. in the sponge, 
which is solvable in the bi-sulphide of carbon; and, in addition to 
that, as much as eight per cent. of the entire mass has been com- 
bined in the form of FeS,, or what is popularly known as iron 
pyrites, and which under revivification does not liberate sulphur at 
all. JI asked Mr. Mather, yesterday, if, in making examinations of 
old sponge, he had found any sulphur which was not available, 
that is, sulphur which would show in the total sulphur by oxidation, 
but would not show by a solution, and which is supposed to have 
been rendered insoluble in some molecular state. The subject of 
heating, while the action is going on; has been touched upon in 
the same quarter. In the gas, of course, the sulphuretted hydrogen 
is very much diluted. With the English treatment, they have 
comparatively pure sulphuretted hydrogen, and the action is a great 
deal stronger. They have found a decided increase of temperature 
there, and the explanation of why we do not get an increase of 
temperature in gas purification, is that the sulphuretted hydrogen 
is so largely attenuated, and there is a large amount of aqueous 
vapor being carried with the gas. I. think that Mr. Littlehales’ 
experiment, where he used the sunlight, gave results which were 
due perhaps not so much to the increase of temperature as to the 
actinic action of the sun, as he will understand if he will recall the 
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action of the sunlight on silver salts, and on the bi-chromite of pot- 
ash; and which action we also get with the Welsbach light. 


Mr. THompson—As to the criticism that there was danger of 
burning up the grids, even in ordinary purification, I would suggest 
that the danger was probably due to an imperfect oxidation of the 
sponge; and that with a perfectly oxidized mass he would not have 
such a vital increase of temperature as to render it dangerous. In 
the case of old oxide, it might be possible to still further enhance 
the revivifying effect by combining Mr. Forstall’s suggestion with 
that to which Mr. Mather calls attention in the English practice, 
namely, by putting a series of coils for steam beneath the grids on 
the floor during revivification. In other words, by producing in 
some degree a draft upward through the oxide. Mr. Mather calls 
attention to the fact that the revivification is greater upward than 
downward—a very important point, and one that we would altogether 
fail to avail ourselves of in ordinary revivification on the floor. Ina 
paper read before the Association some years ago, I called atten- 
tion to the great advantage of exposing oxide during revivification 
to that potent agent, sunlight; and I was going to raise that point 
before Dr. Birchmore spoke. 


Mr. WHEELER—I am very glad indeed to see Mr. Mather men- 
tion so pointedly the use of planer chips. It seems to me that is 
one of the most vital things in the use of sponge—the use of chips; 
and where gas works are using planer chips I do not think they 
have very much trouble from caked oxide. 


Mr. THompson—I heartily agree with Mr. Wheeler as to the 
very great advantage of planer chips, but I have found one diffi- 
culty in making up oxide with planer chips, and that is the fact 
when you are turning over in process of manufacture particles of 
iron rust will sometimes be blown about by the wind, and when 
you use the planer chips in the manufacture of oxide vou are apt 
to find some unoxidized iron. 


Mr. Doty—The practice at Long Branch and at Paterson 
where planer chips are used, is to cover or coat the chips with 
oxide of iron made from copperas. The chips when wet are 
mixed with iron which had previously been thoroughly rusted and 
then wet down in a separate heap. In this way the iron rust is 
not blown about by.the wind, and there is no unoxidized iron 
present. Mr. Wheeler makes an important point in favor of planer 
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chips in stating that by their use the trouble from caked oxide is 
avoided. Certainly back pressure 1s reduced, and excessive heat- 
ing of the mass is unusual. 


Mr. A. E. ForstaLtt—I want to put in a good word myself for 
the planer chips. Although we have never coated them with 
oxide, we always keep a little stream of water playing on the chips 
as the material is being turned over for the first time, and I do not 
think very much of the oxide gets away. As for the increased 
revivification obtained by the use of raised grids, it has struck me 
several times when oxide has come out of the box very wet (as 
was the case when “wet ” steam was used) that it would be a very 
good arrangement to put a set of trays a foot above the floor, and 
pass a steam coil under them to revive that oxide. As matter of 
fact I have seen batches of oxide that did not revive on the floor in 
ten months. It was only after we put the steam coils in our boxes 
that we could put those batches of oxide back and let the steam 
dry them out; and they have been used in that way this last winter 
quite successfully. 


THE PRESIDENT—If there is no further discussion, Mr. Mather 
will reply to the questions which have been asked and close the 
discussion. 


Mr. MarHer—I would like to reply to the stricture that was 
passed on the name of my paper, by saying that I found myself in 
a difficulty, for when I was asked to write the paper it was my 
desire in doing so first to emphasize Mr. Forstall’s very able paper 
by referring somewhat in detail to the mechanical working; but 
more especially to demonstrate the importance of chemical con- 
sideration and handling in this process. 

As regards the sesqui-hydroxide I do not deny that the formula 
as given by Mr. Doty, and as given by Dr. Birchmore, is produced 
in the reaction mentioned, and that you do produce Fe,O,, 3H,0O ; 
but the point I make (and I fear I still persist in making) is that 
once the oxide is dry and exposed to air or the ordinary action 
of purification, it loses two molecules of water and becomes 
Fe,O,, H,O. Mr. Lewis T. Wright emphasizes the difficulty that 
he had in preparing this hydroxide chemically pure in getting his 
percentage of 17 to 30. He states that when he prepared his 
hydroxide, that even by repeated precipitations he produced free 
ammonium chloride; that he found enormous difficulty in getting 
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rid of this ammonium chloride. It had to be washed about fifty 
times, then dried, and then re-dissolved ; and even then it was not 
pure. So, any attempt to compare purely laboratory practice 
with large working-scale methods is hardly advisable for this 
inquiry at least, because the results are not comparable. I merely 
have been trying to show what occurs in a general way in the box, 
and not all the reactions that may occur. There are two sul- 
phides given, and there are undoubtedly other sulphides. There 
is undoubtedly a sulphide analogous to the pyrites formation that 
has been mentioned. 


Mr. Miller’s question, as to what depth the oxide should be 
filled, is difficult to answer. It is entirely a matter of condition. 
If your purification area is limited, and your “ make” is increasing 
all the time, expose as much oxide as possible, because the slower 
the rate of passing the gas, the more complete and better will be 
the reaction between the sulphuretted hydrogen and the hy- 
droxide. 


In regard to the ‘blowing wp” process, I may say that I merely 
alluded to that in passing. That is so much a matter of fixed 
opinion, as to whether you should blow up or blow down, or 
should combine the two as it is done in Chicago, and also in 
England, that mechanical convenience might well decide it; there 
is comparatively little choice, except as I have stated that the 
laboratory work proved, to myself at least, that blowing up is the 
better. 


As to Mr. Miller’s experience with dry revivification—that has 
been alluded to in detail before. The reaction between air and 
foul oxide takes place very rapidly when the oxide: is dry—very 
rapidly, indeed. Water moderates that action, ‘The theory of 
tray revivification is that you expose a great deal more surface 
than is usually exposed, and, besides that, you save the heat that is 
otherwise lost. Consequently the action of the whole will be more 
rapid then than when piled up on the floor. 


On motion of Mr. A. C. Humphreys the thanks of the Associa- 
tion were voted to Mr. Mather for his paper. 


The Association then took a recess until 2:30 P. M. 
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SECOND DAY——AFTERNOON SESSION. 


The Association met at 2.30 P. M. 


THE PRESIDENT—You will please come to order, and give your 
attention to the reading of Mr. Searle of his paper on “ Gas Ad- 
vertising.” 


(For paper see Appendix, page liv.) 


THE PRESIDENT —You have heard a very good paper, and I be- 
lieve it is one which will open the eyes of some of us to the possi- 
bilities of gas advertising. It is now open for discussion. 


Mr. E. G. PRatr—I have never heard before that Mr. Searle 
was the hero of three wars, but I do know that as an energetic gas 
man he is a “ corker.” We have heard from him before on just 
such lines as these, and the results of his work certainly emphasize 
what can be done in the direction of advertising. As he explains. 
in his paper, there are a great many ways of advertising, and the 
question frequently occurs to us what is the best way. He has also 
referred to about every idea that it seems to me we can conceive 
of. As far as newspaper advertising is concerned, I may say that I 
have had some experience in that line. I think an ordinary Ad., 
say of two or three inches, in each of the local papers, and running 
regularly, is of very little account unless changed frequently. The 
eyes of the people are attracted to something new or unusual. If 
a steel plate Ad. appears in the paper it does not attract attention, 
and consequently ceases to become an Ad. I think that once a 
week, or once in two weeks, a large display Ad. in a newspaper— 
possibly taking one paper in the town at one time, and another at 
another, will result in much good. It has been my experience 
that a display Ad. calling attention to certain features, will bring 
good results. It has been customary with us for sometime to send 
out each month with our bills some sort of circular, calling atten- 
tion to scme particular feature of our business—either to stoves, 
burners, complaints of poor gas, or things of that nature. I cer- 
tainly agree with Mr. Searle in the statement that he makes in re- 
spect to keeping burners and appliances of all kinds in order, and 
in condition for inspection at any time. It is remarkable the 
amount of money that most companies spend now, in comparison 
with former years, in keeping consumers good natured and in keep- 
ing ahead of complaints. In the city in which [I am now located 


' 141 


we had some ten years ago but two or three complaint men, 
‘““meter and complaint men” as we designated them. That gang is 
now increased to eight or nine. It seems that there is nothing that 
can possibly be done that is not done for the benefit of the con- 
sumer, and in order to obtain and retain a consumer—to secure 
him and then hold him after we get him. 


Mr. W. ForstaLt—Of late years, several papers with nearly 
similar titles have been read before Gas Associations, but Mr. 
Searle, giving a very broad meaning to “ Advertising,” has covered 
all points of contact between company and consumers. There can 
be no question that such advertising always pays. We may ponder 
upon the relative merits of newspaper Ads compared with circulars 
delivered at front doors, of gas cooking on sidewalks as against 
cooking lectures at the Company’s office, upon the general idea 
of whether Mahomet can be brought to the mountain easier than 
the mountain to Mahomet; but when in only five years, the meters 
increase 114 per cent., and the output is trebled, we recognize at 
once, that if this result had been obtained by advertising, that kind 
pays, and we are glad to hear how it was done. ‘To me the paper 
is especially interesting, as our town of Lockport, N. Y , is of about 
the same size as Johnstown, and the two being not far apart, the 
local conditions and the human equations are probably quite sim - 
ilar. If Mr. Searle has set separate meters for stoves, he can tell 
us the increased output per lighting meter. This would be inter- 
esting as showing the effect of opening the capped-up outlets, by 
free distribution of brackets. Another question I would like to 
ask is, just what opposition, if any, was made to the Company’s 
invading what, in most small towns, has hitherto been considered 
the exclusive domain of the plumber and gas fitter. In our attempts 
to advertise gas, we have piped completely several houses, in each 
case gaining a consumer who would have been scared off by his 
plumber’s bid on the work, but who willingly paid us what the job 
actually cost. We think that the final result of all our efforts to 
popularize gas will be to give the plumbers more, rather than less 
work, but they do not quite agree, and are not as friendly as we 
would like. For many reasons we prefer to do’ this house piping 
and numerous small fitting jobs, instead of, say, hiring one plumbing 
firm to do:all our work at a specially low rate; but there seems to 
be much feeling among labor union men (mostiy not available as 
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new consumers, because poor, or not along our mains) in the matter 
of our cutting out the plumbers in this way; and I am desirous of 
finding out whether others are confronted with the apparent neces- 
sity of making enemies, while only trying to benefit their consumers, 
as well as themselves, in spreading the use of gas. Referring to 
the ‘‘ den behind the holder,” it is a very convenient place of refuge 
when special work is to be done, but there should always be a 
roomy office and show place on the main street; it is itself the 
very best advertisement. We are now paying $600 yearly in this 
way, and although believing that work should end by daylight, we 
have found it advisable to keep open every Saturday evening during 
critical periods, such as early spring for ranges, and early fall for 
heaters. People are becoming accustomed to drop in, to see what 
of new there may be, and we are thus slowly educating them to 
think no longer of gas as an expensive source of light, but as an 
economy and convenience without which household cares would 
be greatly increased Mr. Searle gives us two pictures, one of 
silver dollars with rudeness, the other of crisp treasury notes with 
urbanity. J know of a third, where we will say, with old school 
courtesy, a notice, printed on the bill and repeated on the sign that 
graced the den behind the holder, requested the consumer to “ Be 
sure to bring the exact change.” 


Mr. THompson—In one of our cities we had rather a unique 
advertisement about two weeks ago. The manager of the com- 
pany one morning found in his newspaper a half-page advertise- 
ment of a prominent clothing store, one-half of which was occupied 
by a cut of the store, and the balance by an advertisement reading 
in this way, and in full-face type: ‘Costs govern prices, and 
both are low. Here we have a daylight store illuminated by the 
Welsbach. Gas bill for last month only $1.74.” That was the 
first news that the manager had that such an advertisement was to 
be given his business. I was speaking of it to a gentleman who is 
a member of this Association, and he said that the clothing store 
man must have been level-headed or he would have known that 
the Gas Company, if it were not popular with the people, would be 
no credit to him asa reference in his own advertisement. A year 
or so ago, in the early fall, I noticed in Cincinnati a paragraph in 
the papers notifying consumers ‘that at that season of the year 
difficulties from imperfect service were very apt to be appre- 
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hended, and asking the consumers on the first hint of any trouble 
with their pipes or burners to notify the company and everything 
would be put straight. A little verse came to my mind in connec- 
tion with this subject of advertising: 


‘There was a man in our town, 

And he was wondrous wise ; 

He swore by all the heathen gods 

He ne’er would advertise. 

But his goods weve advertised ere Jong, 
And thereby hangs a tale ; 

For the Ad was set in nonpareil, 

And headed ‘‘ Sheriff’s Sale.” 


There is one point to which Mr. Searle called attention, upon 
which I would like to lay special emphasis; and that is as to the 
character of the employés of the company, and particularly that 
of the manager. ‘To twist a popular proverb, which, in its appli- 
cation in this direction speaks abundantly for the popularity of the 
Johnstown company, ‘‘A company is known by the man it keeps.” 
(Applause.) 


Mr. C. J. R. HumpHrReys—I do not know that I shall add any- 
thing to the value of this paper, but I am very glad to emphasize the 
point that the writer makes, which I take to be that the business, 
or the conduct of the business of the gas company should be, and 

is, a constant advertisement. I think there is a great deal in that. 
_ I think we are pretty well agreed that the time has gone by when 
a gas company can afford to have its office on the second floor, 
and have one or two stoves on exhibition, which are connected: 
more or less imperfectly. I think we are all pretty well united on 
the point that we should have our offices on the main street of our 
city, and that we should show there everything that can be shown 
in the way of gas appliances, stoves and burners of all kinds. I 
think there is a great deal to be said on the point of the way our 
clerks act at the counters; and I think their conduct will always 
bear constant supervision—to see that a consumer goes away 
satisfied as far as it is possible for us to satisfy him. ‘The subject 
naturally divides itself into two heads: The general advertising 
by the general conduct of the business, and the specific advertise- 
ment. We may or may not agree with the writer as to some 
things that he calls attention to. As to whether we should adver- 
tise the explosion of a gas stove is a point which I would hesitate 
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about. But there is one point that I think is worthy of comment. 
I have noticed in one or two places where gas companies do not 
handle the stoves or have anything to do with them, that the 
reputation of the gas stove is very poor; and that all kinds of 
stoves get out; there is no supervision of them; and the conse- 
quence is that they give a great deal of dissatisfaction and trouble. 
I think that an unsatisfactory stove is a very poor advertisement. 
One little trick we worked this summer was to get our advertise- 
ment on ordinary paper bags, and then get the grocers and others 
to use them throughout the city. We found that seemed to help 
us, as it brought the advertisement right into the kitchen, and 
sometimes on pretty hot days. I simply mention that as one little 
point. Jam inclined to think if we could have a sort of Clearing 
House of advertisements, and if we could all know just what 
others are doing in this matter of advertisement, we would sell 
more gas than we do now. 


Mr. A. S. MILLER—As a scientific Association I think that 
there is one point we ought not to allow to pass without protest— 
and it is a point which I think Mr. Searle has probably over- 
looked. He says: ‘I think advertising could be safely classed 
among the sciences, and like all sciences, with study, one can soon 
master it.” I think we had better raise a protest against that 
statement. 


Mr. C. H. Pace, Jr.—This is a subject which I suppose you all 
know I am particularly interested in, as a great deal of my time is 
devoted to carrying out that end of our business. Mr. Searle has 
touched on the subject in such a broad way that I really do not 
know where to begin. There is one point, however, that occurs 
to me, and that is the matter of the personality of the manager. 
It strikes me that there‘has not been sufficient stress laid upon that. 
It is almost impossible to convince some people that by certain 
efforts, certain results can be expected, and for that reason some 
people will endeavor to be guided by the experience of others, and 
will fail, and will consequently think that the fault les with the 
method. This last year we have made a little change in some of 
our advertising. Heretofore we have been employing a lady to go 
around from place to place, conducting what we call a cooking 
lecture. These lectures were ordinarily given in some hall, in as 
prominent a place as possible; sometimes in a theatre, sometimes 
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in the ordinary public hall. The latter part of this summer this 
was changed, and instead of a hall, we opened up a store and 
proceeded to carry on a demonstration of the work which could 
be done with gas stoves; the scheme was advertised very thor- 
oughly in the newspapers, and also by circulars distributed about 
the city. The advertisements and circulars stated that on certain 
days and at certain hours special dishes would be prepared, and 
that at certain hours the lady in charge would be ready to answer 
questions, and to prepare special dishes upon request. We found 
that in a town of 30,000 population, the daily attendance would 
frequently be as high as 250 or 300—people who would just drop 
in to see how the work was done, to ask questions, and to get cor- 
responding explanations. I think that has demonstrated that 
there will be no more cooking lectures under the old plan. This 
last year the gasoline people have been active in carrying on 
demonstrations of a similar nature; but I do not think that they 
made the success that we did. They have, of course, some attend- 
ance, but as far as I have been able to gather, they have not sold 
their goods very extensively. At the same time, it is a method of 
doing business which I think can be tried by everybody with 
success. 


Mr. PINKNEY—Mr. Searle has, unconsciously, I presume, reflected 
somewhat upon the average cashier of gas companies, more especi- 
ally those in the smaller places, where the bulk of the money is 
taken in on the last discount day. The average cashier is, on that 
day, usually burdened with about all that he can attend to, and if 
he should perhaps inadvertently speak a little cross, or if he should 
not, to a consumer, but refer him to the complaint clerk window, 
[ think it would be eminently proper for him so to do. It would 
be no time, nor place, for him to discuss complaints, surrounded 
by so many, and he could not discharge his duties and get rid of 
all the consumers in the office before closing time, if he did not do 
so. Referring to the paying of bills through a “hole in the wall,” 
of course, Mr. Searle was speaking figuratively, and I am not 
criticising him in any way, but the factor of safety demands that 
the cashier of a gas company shall be surrounded by some safe- 
guards; otherwise it would bea very easy matter to reach over the 
counter on a day of that character, and secure enough money to 
make the gas company poor; otherwise I am heartily in favor of 
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Mr. Searle’s paper, except that I entirely agree with Mr. Hum- 
phreys in his statement that if I had an exploded gas stove any- 
where in the city, I would confine knowledge of it, if I could; I 
would not advertise the fact. I have repaired them, however, free 
of expense. 


Mr. McDonaLp—Mr. Page has mentioned the personality of 
the gentleman who has charge of the works. As I believe very 
thoroughly that personality is a matter of education, and which 
anyone can cultivate, I rise to relate a little incident regarding Mr. 
Searle and his methods. As you are all aware, I live at Albany, 
and often go to New York. Going down one evening on the 
train, sitting in the smoking apartment of the car, I met a couple 
of apparently very intelligent gentlemen who were merchants in 
Johnstown. After a little conversation I said to these gentlemen: 
“T only know one man in your town.” ‘ Whoisthat?” I replied, 
“Mr. Searle.” ‘What? Searle, the gentleman who runs the gas 
company?” “Yes,” I said. ‘“ Well, he is a dandy.” (Applause.) 
“Tf all the gas companies had men like Mr. Searle to run their 
plants, they would get consumers.” Then he west on to relate a 
little incident about some trouble that had occurred in his factory, 
and said that he had had three or four gas fitters there attempting 
to remedy it; but finally he sent for Mr. Searle. He came in a 
few moments, ascertained just what the trouble was, sent some one 
right away to remedy it, and made everything plain sailing. I 
do think it should be the endeavor of every gas manager to make 
his personality felt by the consumers. } 


Mr. LirrLEHALES—I would like to call the attention of the 
Association to another phase of advertising, the possibilities of 
which have been overlooked, even among the numerous ones that 


Mr. Searle has mentioned. In canvassing in the spring for gas. 


ranges, we take the precaution to get the information as to whether 
the houses were piped, and if piped, whether there are any fixtures 
there or not; because the spring is a poor time to introduce the 
lighting business, summer is coming on, and they generally wish to 
wait until fall before putting in a new lighting system. But during 
the spring, while we are canvassing for gas ranges, we get the in- 
formation about the lighting. We keep this information, and when 
the rush of business is over with gas ranges in the fall, we take up 


these lists of houses piped, but having no fixtures. We have a little 
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arrangement which we take around, which some people call the 
gas company’s barrel organ; it 1s simply a little hand cart which 
is fixed up with three sets of fixtures—for two lights, three lights, 
four lights, and kitchen fixtures, brackets, etc., and these are cov- 
ered over with an oilcloth, to keep the dust off. Two men, our 
canvassers, take one street, a boy pulling the truck along; and in 
many cases they have previously had an intimation of people who 
were considering the question of putting in fixtures; these are 
tackled first. As soon as they find a person who ts favorably dis- 
posed, they uncover their truck, open up and show what they have 
got as their traveling samples. There are different fixtures on the 
cart, and they can be easily unscrewed, and if a person 1s disposed 
towards buying, they unscrew a chandelier, carry it into the house, 
hold it up, and show how it will look inside of the room. We have 
been doing that now for about five weeks, and the result has been 
a sale on an average of from $75 to $80 worth of fixtures each 
week; sometimes it is as high as $112, and we gain an average of 
five to seven new consumers each week as the result of that. We 
have found that a very effective method of advertising. We are 
also running a cooking school of the kind of which Mr. Searle has 
spoken. Last year we gave three lessons per week; this year 
there are six lessons per week, and all the classes are filled. 


Mr. C. H. Pace, Jr.—There is one point that I would like to speak 
of in connection with the use of cooking schools instead of lectures, 
and that is that where there are lectures they are generally carried 
on up-stairs, and youare liable to get one class of people, and only 
one, attending at a time; whereas on the street you get everybody. 
I think that is a very important matter. 


Mr. A. C. HumpHrREys—I simply want to emphasize a point 
which has been particularly referred to by Mr McDonald, as to 
the personality of a man, and as to how he impresses that person- 
ality upon his consumers. You cannot always trust your subordi- 
nates to constantly maintain a proper attitude toward consumers. 
That may be unfortunate, but in my experience that is the fact. I 
think, therefore, that not only must the manager be capable of 
meeting his consumers properly, but he must keep constantly in 
mind the necessity for his doing so. Of course in a very large 
company it may be an impossibility for him to do all the demands. 
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in that particular direction, but he certainly can do some of it, or 
if he has to delegate it, it must be delegated to a man who is emi- 
nently qualified in that particular line. I do not believe any gas 
company can be successful in its treatment of this branch of the 
business—and on this all depends, for there is no use of making 
gas if you cannot sell it; and there is no good in making it 
cheaply if you cannot sell it—I do not believe a gas company can 
be successful in its business unless it has someone, whether princi- 
pal or subordinate, who comes constantly in contact with the peo- 
ple, and who is peculiarly qualified for this particular class of 
work. 


Mr. SHERMAN—I agree with all that has been said in regard to 
Mr. Searle’s paper. He has stated self-evident truths. In the 
management of the sales department business talent of high order 
should be employed and paid as liberally as the head of the manu- 
facturing department. It is an equally important department. 
In the early days of our business it was very much injured by the 
treatment which customers have received from our clerks. It 
can’t be insisted on too strenuously that our customers must have 
civil and courteous treatment from our clerks and employés. If we 
wish to sell our gas we must carrry on the business on commercial 
principles, as has been so well stated in Mr. Searle’s paper. 


Mr. Neat—lI could take up all the afternoon in relating my 
experience in connection with the sale of gas stoves and putting 
them up for our consumers, but time will not allow. I will simply 
say, with reference to the methods of advertising, that I advertise 
in one Charlestown and in two Somerville papers; and I instruct 
those who make up the advertisements to change them frequently 
and to make them as interesting as possible ; to make pretty broad 
statements, and I find that that works very well. 


Mr. JENKins—During the last month I have been thinking very 
seriously that we are neglecting one mode of advertising. During 
this summer I tiink not a week passed when there were not at 
least two deaths, and in some cases most horrible ones, which 
occurred in Cincinnati and vicinity from the explosion of gasoline 
stoves. I think that there is material there for advertising by tell- 
ing the public what has happened—not only once, twice, but at all 
times; and if we could collect any kind of data which these acci- 
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dents would give us, it would almost keep people from buying 
such dangerous articles. Last Saturday night in the city of Cov- 
ington a woman with two little children were in a room when a 
gasoline stove blew up, and she was covered with gasoline from 
head to foot. She attempted to get out of doors, the door closed 
behind her, and left her standing on the veranda outside, and 
there, in the view of a hundred people who had congregated 
on the street, she burned to death, a living torch. That is only 
one case. I believe that Mr. Miller will bear me out in the state- 
ment that at least two deaths and sometimes more have occurred 
in that vicinity every week this summer. JI think it would be well 
for us occasionally to take those up, by circular or otherwise, 
giving simply the data, the date, the location of the accident, etc. 


Mr. Roper—I will give you some figures about the gasoline 
business which [ think will be of interest, and which will show you 
that it will take care of itself. These figures are taken from the 
report made to the National Association of Stove Men, including 
coal and wood stoves. I may say that they send out a circular 
asking you to give certain information, and return to them the 
replies; you need not sign it, because they will know where it 
comes from by the number on it. We received one of those circu- 
lars, but we were not in the gasoline business and we refused to 
send them any statement whatever with regard to the gas stove 
business. They report a falling off in the gas stove business in 
1896 as compared with 1895 of 34 percent; a falling off in the 
businesss in steel ranges during the same time was 56 per cent.; 
and the falling off in the gasoline stove business during the same 
time was 84 per cent. That is from their own Association. 
Therefore I do not think we need worry about the gasoline busi- 
ness. 


THE PRESIDENT—AsS this will be made a matter of record, would 
it not be well for you to state your impression as to the correctness 
of the first figure given P 


Mr. Roper—I cannot say anything except so far as I am my- 
self personally concerned. They sent us their circular, but we 
refused to mail it back to them (except in blank, as they furnished 
a stamped envelope), and gave them no report of our own busi- 
ness. But I may say that our business during that same period 
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increased 52 per cent. If the same is true of others, that 34 per 


cent. falling off in the gas stove business could be easily wiped 
out. 


Mr. PINKNEY—Is there a man in the room who can conscien- 
tiously report a loss of sales of gas stoves between 1895 and 1896 ? 


THE PRESIDENT—If so, will they stand up and be counted ? 
I think that almost every one in the room would report an 
increase. A year ago I sent letters to all the gas stove manufac- 
turers in the country (in connection with a paper which | read 
at St. Louis) and all who answered reported as Mr. Roper states 
with regard to his own business, an increase as compared with 
the year before. ; 


Mr. Roper—I was simply giving the figures as they were given 
to me by a member of the other Association ; and I suppose natur- 
ally that if the gasoline business fell off 84 per cent. and the steel 
range business 56 per cent. they would like to make the gas stove 
business fall off a little. 


Mr. SOMERVILLE—I just want to remind the members that the 
President in his address yesterday gave us what is to my mind one 
of the most effective advertisements I have ever listened to; 
namely, when he stated that the enormous increase of consumption 
in London was chiefly owing to the fact that the companies there 
were putting in gas stoves and fittings and plain fixtures free of 
charge, and recouping themselves for doing so by charging a little 
more for the gas sold. It struck me that that is something we will 
yet have to do here, and that a great field is here lying unex- 
plored. . 


Tue PRESIDENT—If there is no further discussion Mr. Searle will 
reply and close the discussion. 


Mr. SEARLE—In replying to Mr. Forstall, with regard to the 
opposition of plumbers, I may say that the ratio of opposition is: 
Coal men, 25; oil men, 8; stove men, 23, and fitters, 8. That is, 
there are seven times as many antagonized in other branches of 
business than among fitters. However that may be, I made the 
point that we have done such work there, and have got the people 
so enthused that the plumbers did more work than ever. I might 
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say that we bought the stuff in such large quantities and sold it to 
them at cost to us and then they sold it at a profit; so that really 
the feeling towards us with all plumbers was thoroughly mutual ; 
so much so that they gave us credit for increasing the trade and 
getting them business which they could not have controlled. When- 
ever it costs $15 to $18 to equip a small cottage, they would send 
it to us, knowing that they could get nothing fromit; but if it 
was a large church, where there was any money in it, we invariably 
threw it into their hands. 


As to the increase in consumption per meter, I will say that we 
once made a proposition to a consumer who had estimated the 
annual consumption of gas at 5000 feet for a gas stove, where the 
meter already existed on the gas stove, but no winter consumption, 
and found that we figured out an annual consumption of 12,000 
instead of 5000 feet. 


1 stated these things a long time ago, and at first had to go 
rather slow. I never figure on a basis of less than r1ooo fixtures or 
meters; and I Jook at that as a pretty good increase; and in nearly 
every case, the figure given as the original earnings has been 
exceeded by nearly 200%. 


In referring to the advertising of explosions of gas stoves, I 
spoke of that in recollection of a gas stove explosion which occurred 
at a church in which they were holding an entertainment; some- 
body fooled with the oven and it “went off,” but fortunately 
nobody was hurt. I went to the church as soon as I heard of it, 
and made an impromptu speech to the ladies present, and tried to 
impress upon them the fact that, whereas. the gas stove injured no 
one by its explosion, if it had been an oil stove every one of them 
would have been burned to death. As a matter of fact every 
window in the room was broken, and the. glass fell on the 
inside of the room (which was a phenomenon to me); and a 
woman standing near the stove was nearly made deaf; it was 
a week before she could hear again, but she is using a gas stove still. 


Replying to Mr. Pinkney’s suggestion that the cashier has too 
much to do, on the discount day in receiving money, to attend to 
the complaints of the consumers, I answer that there are many 
people who never go into the Gas Company’s office, except when 
they go there to pay bills; and that is the best and sometimes 
the only opportunity to make them your friends. 
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As to clerks getting cross; I instruct them all very carefully, and 
endeavor to keep them all in touch with the interest of the com- 
pany; and always advise them when they feel cross that it is better 
to take a walk around the block, and ease their feelings that way, 
than to take a slap at a consumer; or, if they do not feel that they 
can treat a man courteously, to let him go, and I will handle the 
matter; that if they have anything to take out of any man, they 
had better take it out of me. 

Mr. Littlehales speaks of sending fixtures out to possible con- 
sumers. We had a plan in Johnstown of sending a man, even 
where we knew there was only a trivial complaint, to exhibit a 
fixture in the place while attending to the complaint, and very 
likely the woman of the house will ask, ‘“‘ Where is that going ?” 
Our man would answer, “That is going off to Mr. So-and-so’s 
house ; but you ought to have one of those.” 

It has been suggested that it takes a good while to teach the 
employees when to make a proper reference of a complaint to the 
officers; but you would be surprised at the amount of information 
the men get, even when working in the ditch. If a man observes 
readily and is really bright, he is out of place in the ditch; but you 
can educate any man after a while when to make a proper refer- 
ence to a higher authority, so that a sale can be made or a question 
answered, and the thing disposed of. 

As illustrating Mr. Sherman’s remark about the incivility of em- 
ployees in the early days, I may mention a scene in a gas office 
when a lady came in and asked about the cost of gas stoves, and 
the clerk threw a catalogue at her, and went on talking to some 
one else, allowing the prospective purchaser to take care of herself. 

On motion of Mr. A. C. Humphreys, the thanks of the Associa- 
tion were voted to Mr. Searle for his paper. 


THE PRESIDENT-—Mr. Littlehales has a short topic on testing 
meters. Will you please give your attention to him? 


SOME FACTS AND FIGURES ON THE TESTING OF CONSUMERS’ 
METERS. 


The data that I have the honor to place before the Association, 
while it does not rise to the dignity of a paper, is nevertheless ac- 
curate and reliable and will, it is hoped, be found useful, especially 
to the younger members, who have not had opportunities to acquire 
such information for themselves. 
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When I took charge of the Syracuse Gas Works (to follow my | 
esteemed friend Mr. Austin G. Wood), among other things, it was 
decided to have the whole of the consumers’ meters tested and 
overhauled, which work is now well advanced, and the facts here 
submitted are up to the 23d September, 1897, and ona total of 
5,427 meters already tested. The record is as follows: 


SY RACUSH(NY.) GASSCOMPANY: 


RECORD OF METER ‘TESTING. 


FAST. SLOW. 
Percentage of No. Meters. Ptseenaste No. Meters. Pts. Slow. 
Error. 
I 538 ise is: 687 687 
: 559 1118 697 1394 
2 21d. 731 419 L257 
4 ey) 628 392 1568 
5 105 es 182 goo 
6 56 336 297 1782 
7 it 147 74 518 
8 7 56 87 696 
9 4 36 51 459 
Ke) 10 100 48 480 
II I II II I2t 
12 es 60 28 336 
ng! 2 26 6 78 
14, I 14 6 84 
15 14 210 
16 5 80 
17 5 85 
18 I 18 6 108 
£9 3 ow 
20 5 100 
22 3 66 
24 I 24 
ak 5 ah 
26 I 26 
30 I 30 
32 I 32 


1744 4344 3035 £1303 
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Total number of meters tested Septs23 wLOg yee cers 5,427 
Meters fast, as per previous table...:... ...... 1,744 
Po NSLOW, aS per previous table. +g... ees 8.035 
‘oe *eorrect (lessthan 1G) variation): een 616 
SMO Te pISterin geet as eee re Seri. Opies 
Se venot passin yi caseas. acre ee eee ee a aes I 
59427 
Total ‘number -of*pomits slaw. oe ee eo ii 07 
otal Mumber Ole points asta. ese eee renee 4,344 
Potalerror, CU ual vcs, scan ctetes (ern earpiece 6,959 points slow. 
Equal (on'4 776 meters aicelrol ceases eke ere 1.44% slow. 


There is one point in the foregoing record to which I wish to 
call special attention, that is in reference to the comparatively few 
meters that ran over 7% fast; only thirty-one in all. And I might 
say, that in my previous thirty years’ experience I have scarcely 
ever met with a meter over 8% fast; while there has been no limit 
to the percentage of error on the slow side; consequently I gave 
special personal attention to the cause of this variation from my 
previous experience. The trouble is in the diaphragms; whether 
the cause be insufficient care in the selection of the skins or, as has 
been explained to the writer by one maker, “‘ Their desire to pro- 
duce a meter that would work with the least possible pressure, car- 
ried them too far in the use of light leathers’’—the fact is that the 
trouble is caused by too thin skins, and where this defect is found, 
it is invariably in meters of the larger sizes; 10 light, 20 light and 
upwards; the upper portion of the diaphragm collapses, and doubles 
inwards, preventing the full inflation which should take place, and 
this reduces the capacity of the diaphragm. While it may be pre- 
sumed that all the meter makers are now aware of this fact, and 
those makers in whose products the weakness is found have cor- 
rected the defect in the meters now being put out; yet, as there are 
a great many of these defective meters, made in past years, still in 
operation, it should make it all the more incumbent on the gas 
manager to keep a watchful eye on these old meters, although it is 
_ only just and right to say that the products of some meter factories 
are almost entirely free from this defect. 
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_ Some years ago Gen. Hickenlooper gave us the benefit of valua- 
ble data on this subject, which has constantly been used as a text, 
and deservedly so. 

As the meter is the arbiter between the gas companies and its 
customers, and is wholly under the control and supervision of the 
gas company, it is an imperative duty to have every meter in such 
shape that we can with the greatest confidence bring one in and 
set it on the tester, in the presence of the consumer, feeling sure 
that it will come out as nearly as possible to correctness every 
time; and to establish in the mind of the consumer, and to be 
able to maintain beyond a doubt or question what every gas man 
knows to be a fact, that there is no piece of machinery in existence 
that has had the rough usage, and on which so much depends, 
that can be more thoroughly relied upon for general accuracy than 
the much maligned gas meter; and notwithstanding the fact that 
errors do occur, and meters are occasionally found . defective, 
where the errors exist they are much more in favor of the con- 
sumer than of the gas company. 

I will show you the diaphragm I speak of, indicating where this 
trouble exists. I do not think it will be found in the meters now 
made, but it is found in the old make of meters. Zyzs is the dia- 
phragm I referred to. It doubled up in the shape you see it — 
collapsing and then doubling inwards—instead of the leather being 
like that, it had collapsed and taken in a portion of the chamber. 
I found that tendency in a large number of meters with thin skins. 


Mr. SEARLE—Did I understand Mr. Littlehales to say that the 
average error in all of them was about 1 per cent.? 


Mr. LITTLEHALES—No; the total difference, as it affected the 
company, was 1.44 per cent. slow. Deducting the meters that 
were fast from the meters that were slow, and dividing that differ- 
ence by the whole number of meters in error, it gave a loss to the 
company of 1.44 per cent. 


Mr. SEARLE—You made a reference to unaccounted-for gas. 
Did I understand you to mean that this did not affect the unac- 
counted-for gas as much as one would think ? 


MESLITTLEHALES—Y eS; 


Mr. SEARLE—My point is that if we had two meters, one pass- 
ing 100,000 cubic feet, which was so per cent. slow, and the other 
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passing 5,000 cubic feet, which was 1 per cent. slow, you would 
have considerable more loss on account of unaccounted-for gas 
due to the meter. 


Mer. LittitexaLtes—I am speaking now of the total number of 
points shown to be fast, and I am simply taking the records of the 
number of meters fast and the number of meters slow. 


Mr. Szarte—! understood it was on the line of giving up look- 
ing to the meters for unaccounted-for gas. It would make a con- 
siderable difference. 


Me. Litrirex#aLtes—When dealing with unaccounted-for gas 
there are four principal causes to be accounted for: Mains, 
services. meters, and condensations. A certain amount belongs to 
each. The result of my experience shows that so far as the meters 
are concerned it means on that record that we are losing 1.44 per 
cent; because while some were slow and others were fast, giving 
the account credit for the fast meters reduced the error for slow 
meters to 1 44 per cent. 


Mr. THompson—This discussion is one in which I am very 
much interested; and I would like to ask if Mr. Littlehales, when 
this paper is printed in our proceedings, will not prepare a supple- 
ment to that table, figuring the loss in one light meters of the per- 
centage slow. That was the suggestion made by Mr. Addicks in 
1891. He makes the basis on the size of meters as well as on the 
percentage of error. 


Mr. LirrLexates—lI do not quite see the bearing of your ques- 
tion. 


Me. THompson—lIt is this: If, as Mr. Searle says, your slow 
meters are among the large ones and your fast meters are among 
the small ones, the effect upon the company in the loss due to 
incorrect registration will be very much different from the mere 
average of percentages of the meters. In other words, an average 
of averages is not an average. 


Me. Jenxins—I would suggest that the best way would be to 
get the consumption of each of those consumers for a year, and 
then you will be getting nght down to business. You may put a 
30-light meter in, and it may be in use only two months of the 
year; or you may have a s-light meter run for a whole year. To 
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get down to business you should take the actual use of all the 
meters for a year. 


Mr. SoMERVILLE—As Mr. Littlehales has stated, the greatest 
trouble is due to the collapse of diaphragms in large meters especi- 
ally ; and I think it would be a good thing if meter makers would 
put in a wire to keep the diaphragm from doing that thing in small 
meters. I would direct their attention to that, because the greatest 
annoyance I have had has been caused by the collapse of the dia- 
phragm increasing the falseness of the meter. 


Mr. LirrLeEHALES—I would like to make that point clearer. I 
do not believe that any meters are made to-day which suffer from 
that defect. What I referred to is the fact that there are in use 
many meters which were made in the past, and which are slow, 
and need watchful care and looking after. I think that the meters 
made to-day are free from that defect. 


On motion of Mr. Beal the thanks of the Association were voted 
to Mr. Littlehales for his paper. 


THE PRESIDENT—You will now give your attention to Mr. A. S. 
Miller, who will read his paper entitled ‘‘Some Further Experi- 
ments on Interior Illumination.” 


(For paper see appendix page xiii.) 


THE PRESIDENT—We have before us a very interesting paper, 
and one which is the result of a great many careful experiments. 
It is before you for discussion. 


Mr.C. H. Pace, Jr.—I have read Mr. Miller’s paper very carefully, 
and am gratified to find that notwithstanding his remarks at our 
meeting last year, that | had apparently proved that white paper 
was not white, he practically substantiates by his experiments what 
I endeavored to show, namely, that illuminating effects are not 
ordinarily measured by the photometer. 


In the second paragraph of his paper, Mr. Miller states that the 
method I employed “introduced an error, the gravity of which 
could not be estimated.” From my experience in my original 
investigations I hope Mr. Miller provided his apparatus with some 
adjustment for determining the actual angle at which the reflecting 
screens were placed with certainty, else I would be inclined to 
question the comparative results, for I found that a small deviation 


158 


from a given angle produced a remarkable variation in the results 
obtained. It was partially for this reason that I abandoned the 
single reflecting surface. 


The principal reason for adopting the box method was to 
approximate as closely as possible the conditions actually existing 
in an apartment. I think Mr. Miller’s paper would have been 
more justly termed ‘‘ Some Experiments on Surface Reflection,” for 
there are no conditions approximating an interior in his researches. 

I wish to call attention to the experiments with paper No. 1. 
That is that the stiff flame of a No. 7 Bray special union does not 
give as much reflected light as the flabby flame of the same burner, 
with, I presume, the same quantity of gas. The same result is 
shown in paper No. 2, when a No. 3 Bray and a No. 7 Bray are 
comparec. Paper No. 3 shows the same result. Paper No. 4, 
which is a piece off the same roll I used last year, and which Mr. 
Miller said I only proved was not white, gives the same reflected 
value for the No. 3, and the No. 7 Bray, but gives a lower reflected 
value when a No. 7 Bray is compared with a Welsbach lamp than 
any of the other samples. 

I would like Mr. Miller to explain why, in view of the above 
results the reflected efficiency of the No.7 and the No. 3 Bray 
burners is identical in this case; but that of the Welsbach is less by 
4.7 per cent than any of the other papers. 

I feel that both Mr. Miller and Mr. Humphreys have misunder- 
stood the drift of my experiments last year. I certainly did not 
claim that an opal globe would increase the light transmitted from 
any source. I proposed to show that illuminating effect was largely 
dependent upon the color and the size of source of light. This I 
believe has not been proved false by Mr. Millers’ experiments. 

The bar photometer is beyond a doubt the only correct way 
of measuring candle power; but I am sure it does not measure 
illuminating effect, inasmuch as I have shown by my experiments, 
and Mr. Miller has apparently substantiated my results that more 
light is reflected with a flabby flame than with a stiff flame of the © 
same candle power. 


Mr. A. C. HuMpHREYS—I did not expect to take part in this 
discussion, as I have not had a chance to make a study of this 
paper, and it is one that needs study. I was going to ask Mr. 
Miller to develop the paper a little more in the discussion, so that 
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we could take in its full bearing to better advantage; but no doubt 
Mr. Page has taken care of that point now. 


As I understand it, Mr. Miller has been taking a different colored 
flame and different colored papers to try and show us the different 
effects to be obtained by the direct ght and the reflected light, 
and also the effect of putting on an oval globe, as following the lines 
previously pursued by Mr. Page. I think that while the net result 
might not have been different, perhaps the extra care required 
would have been paid for, if more care in the first place had been 
taken to start off the experiments with absolutely equal illumina- 
tions on the bar whereon the hghts were measured directly. It 
would have made the comparisons simpler, and [ think that such 
an arrangement could have been obtained without any great extra 
trouble. I possibly may have misunderstood the points that 
Mr. Page was aiming for in his paper, but I do not think I did. 
I have never contended, I believe, that we could measure 2/umin- 
ating effect by a bar photometer; but I have contended that the bar 
photometer was the most accurate instrument we had at present 
for leading up to such measurements, or rather estimates; and that 
we were forced into the position of measuring the lights directly 
so as to eliminate these very errors which must of necessity creep 
in (and not only errors, but limiting conditions) and then finally 
that we must read our results in view of the surrounding conditions. 
Of course, when Mr. Miller starts in with two lights of different 
color, and a reflecting surface of color, we have got to bear in 
mind what the positions of those two lights are, and what will be 
the effect upon each of those lights in the way of absorption before 
reflection. JI have always contended that it is impossible to think 
of that in connection with practical illumination, because the light 
which would be the most economical and the most efficient for 
one room, would be, perhaps, the light least efficient in the room 
adjoining, and this because of the variation in color in decorations 
in the same house. And I confess I am unable to see any way 
in which we can value our illuminants for light-giving purposes 
except through a photometer, and then read the results to the 
best of our ability beyond the actual readings, 


Mr. A. E. Forstatt—lI read this paper when I first received it, 
and intended to say something on the subject, but since then I 
have been so busy that I have not had time to give it any thought. 
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I do not know that it is exactly pertinent to this particular paper, 
but as this is a continuation of a subject which has been before the 
Association several times, I might speak of a point which occurred 
to me during the previous discussions. In all the discussion about 
the diffusion of different lights we lose sight of the fact that in 
most cases the apparent difference in illumination of a room with 
a soft light and with a bright light is merely due to the fact that it 
is very hard to avoid bringing the eye in contact with the direct 
rays from the bright light, and getting it accustomed to that amount 
of brightness, so that as the eye turns to the rest of the room it 
seems darker, when it is really much more brilliantly illuminated 
(and would so appear, if the eye had not been incapacitated from 
taking in the illumination) than it is in the case of the softer light, 
when we think that we have more light. I think when we keep 
in mind that point of view, all difficulty in the way of diffusion 
between bright lights and soft lights in the ordinary atmosphere 
of aroom will disappear. If wescreen the bright light, even if we 
cut off some of the hght, we may apparently have a better illumin- 
ation; but it is simply apparent, not actual. It is merely that, un- 
screened, the light deadens the retina and we do not take in the 
effect upon other parts of the room when we turn away from it, 
it being impossible to keep the eye from being affected by the 
greater brightness. 


THE PRESIDENT—If there are no further remarks, Mr. Miller 
will close the discussion. 


Mr. A. S. MILLER—I will say that in starting out with these 
experiments, | intended to make a great many more. In fact, [ 
had laid out to do a great deal of work on them this summer, but 
unfortunately was taken sick, and lost a great deal of time from the 
office ; and it was therefore necessary to draw conclusions from 
comparatively few experiments. In working with these very small 
quantities of light, it was impossible to stay in the photometer room 
more than an hour or so before the eye would become very tired, 
and it would be necessary to give up work for that day. Also, it 
was very hard to get an hour on a large number of days. I started 
out with the idea (which would seem very logical) that the tinted 
lights would be reflected more by the tinted papers than the white 
light would be by the tinted papers. One or two of the experi- 
ments do not seem to bear that out; but there must have been an 
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error in estimating either the tints of the lights or the tints of the 
papers, or else in making the readings. This would partially apply 
to the last point which Mr. Page made. He stated that a larger 
proportion of light was reflected from the lights which were cov- 
ered by the opal globe than was reflected by lights which were not 
so covered. I think that of the ight which passes through an opal 
globe more would probably approach the tint of the paper which 
was used, than of the light which did not so pass. Passing a white 
light through an opal globe would, [ think, tend to tint it yellowish, 
so that from a yellowish paper more of it would be reflected than 
would be reflected from an unscreened light. Every care was taken 
to get the proper angle of the screens. In the first place the stand 
for the screens was carefully made; then a circle was laid out and 
carefully divided in the drawing office; and then a blue print was 
made of this circle. These blue prints were verified after they had 
been washed and dried, to see that they had not shrunk or changed. 
‘The angles were laid off on the photometer, and these circles were 
pasted to the table. Pointers were fastened to the bottom of the 
supports for the screens, which, as I stated in my paper, could be re- 
volved around a vertical axis. These screens were tested in a number 
of positions, not holding one screen still and moving another, but 
revolving both screens at the same time, through the same angle, 
in order to see’ whether some lights would be better reflected at 
one angle than they would be at another. As the surface of the 
paper was very dead, there was a comparatively small difference 
in the light reflected when angles of incidence and reflection were 
' the same from what it was when the angle was made a little greater 
or a little less. J think that the angle of the screens could almost 
be calculated by reading the bar, provided one screen was still and 
the other was turned. Regarding Mr. Humphreys’ suggestion 
about making the lights equal, I will say that it is a thing that it 
is very hard to do, especially when a Welsbach light giving forty 
candles 1s compared with a light that we try to keep flabby and 
yellow. I might have been able to have done it by getting some 
of those very large burners; but, as I have stated, I did this work 
in a comparative rush (which I was very sorry to have to do) and 
did not have those burners at hand. Mr. Page made a point that 
I did not get exactly. Perhaps he will remember it. I did not 
follow him as he spoke. It was somewhere about the middle of 
his paper. It was between the questions about the angle of the 
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screens and the amount of reflected light due to the globes. I 
would like to have him state it again. It was with reference to 
some results that I got, which he did not seem to think well of. 


Mr. C, H. Pace, Jr.—Shall I repeat? 
Mr. A. S. MILLER—Yes; if you please. 


Mr. C. H. Pace, Jr.—You misunderstood my question. I think 
it was this: I would like Mr. Miller to explain why, in view of the 
above results (that is, that when paper No. 4 gave the same reflected 
light for the No. 3 and the No.7 Bray, and it gave the lowest 
reflected value when the No. 7 Bray was compared with the Wels- 
bach lamp) the reflected efficiency of the No. 7 and the No. 3 
Bray burners is identical, while the Welsbach has less by 4.7 per 
cent. than any of the other papers. Does that sound like the 
question ? 


Mr. A. S. MiILtLER—Yes. I should say that it was because the 
paper was well adapted to reflect the lights from No. 3 and No. 7. 
That is, the tint of the paper was approximately the same as the 
tint of the lights; and the Welsbach was whiter than the other 
lights, while the paper was not so white. 


Mr. SEARLE—Have you any reason to believe that different 
colored reflected lights (not in photometer practice, but in your 
experiments) had any effect upon the light upon each side of the 
disc in making the star appear? ‘That is, as to the action of the eye. 


Mr. A. S. MILLER—I reply to that by saying that I used a chalk 
disc. I experimented with a Leeson disc, and then I used chalk 
drawn to a very acute angle. I do not believe that the color was. 
sufficient to make any serious difference. The amount ot light 
handled was very small (as you can readily understand, it being 
the amount of light reflected by a 12-inch disc from a burner of 20: 
or 40 candle power, as the case might be) and it is impossible to 
say just what effect there was. I had two or three of my assistants. 
come in and take readings to see if our eyes were approximately 
alike. The placing of the screen seemed to be near enough in 
every case to show that the error was reasonable. Of course, it 1s. 
impossible to say that there might not have been something in the 
tints that could have affected all of our eyes in the same way, 
nevertheless, I feel that an error of that kind, or due to that, was. 
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not very great. Also, to avoid errors, in every test I changed the 
discs around, so that in case of two samples of the same paper not 
being identical, the error would be eliminated. I reversed the 
screen in the photometer, and made every check that I reasonably 
could; but I could not read from both sides of the bar, because 
there were two bars, and I could not get between them; but I 
took every precaution that I possibly could. 


Mr. SEARLE— Have you made experiments showing, or have 
you reason to believe that if the light did vary on the disc it would 
be reflected on the photographic film (if photographed) so that 
two photographs when compared, after development, would show 
up alongside of each other the difference in the color of the light ? 
Have you had enough experience in photography, as well as in 
photometry, to demonstrate that? 


Mr. A. S. Mitt—ER—I have had no practice in photography, 
and I would not like to say how it affected the actinic quality 
of the light to be reflected. That is something that I did not go 
into, but I think that might very easily be determined by putting a 
sensitive plate in the room. 


Mr. SEARLE—If that was determined, do you not think that it 
would settle the question of Candle Power vs. Illumination ? 


Mr. A. S. MILLER—I do not think so. I think the chances are’ 
that a very large proportion of the actinic rays are absorbed by a 
surface of this kind, and probably only a very small proportion are 
reflected. I think you will find that at the ends of the spectrum 
towards which the actinic rays (the violet rays) are, the light 1s, 
very much more refrangible, and that it will be absorbed by an 
opal globe or reflecting surface, and that less of it will be reflected 
or transmitted. You may take a bright day, and a cloudy day, 
and aithough there might not be very much difference in the light 
in any particular spot not actually in the sun, on those two days, 
yet you will find a very great difference in the actinic rays at 
those points; thus showing that although the light which affects. 
the eye is largely the same, yet the actinic rays have very largely 
been screened out on the cloudy day; they are very much more 
refrangible, and are very much more easily lost in going through 
the same translucent objects and in being reflected. 


On motion of Mr. Beal, the thanks of the Association were 
voted to Mr. Miller for his paper. 
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THE PRESIDENT—We have a few questions not yet answered, 
and which the Secretary will read. 


Question: ‘1s it advantageous or beneficial for gas companies 
to encourage the lighting of streets with self-generators of naphtha 
burners beyond their mains ?”’ 


Mr. A. S. MiLtER—A case came up in connection with that 
some years ago in a company with which I am now connected. 
The city wanted a proposition for hghting all the streets, and it 
was necessary to light the streets not only on the mains, but beyond 
the mains. A contract was made with one of the lighting com- 
panies (a naphtha company) by which they would light such terri- 
tory as the gas company desired, and then as the gas mains were 
extended that business was to be turned over to the gas company. 
In that way the gas company was able to hold a very large terri- 
tory which they would have eventually lost if they had allowed it 
to go to a company not under their own control. Asa rule the 
tendency of the electric lighting companies has been, until very 
recently, to go into street lighting; but I now hope that they have 
reached their maximum and that the tide is turning. I think by 
all means that the gas companies should control all of the street 
lighting as far as possible; and they can very easily control that 
lighting by using some form of vapor or naphtha lamps. I do not 
think that form of lamp lighting is likely to compete with gas 
lighting in any way; and I think we should encourage them in 
order that we may keep the business approximately under our 
own control. 


Mr. A. C. HumpHREys—I would like to give my testimony in 
the same direction as Mr. Miller. I have had a great deal of ex- 
perience in a number of places where we have found it advan- 
tageous to make a combination of this character. Of course the 
gas company has got to protect itself and provide that the arrange- 
ment shall be for their ultimate benefit. Kut I think in connection 
with vapor lights and naphtha lights we have in the Welsbach 
something that will better show to our advantage. Of course we 
have lost a great deal of street lighting, and it seems to me we now 
stand a chance of getting a good deal of it back through the Wels- 
bach street lighting system. If this is true then certainly it will 
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apply to vapor lights, because the same argument that Mr Miller 
refers to as helping to hold the flat flame burner will sull better 
apply to the newer and better Welsbach lights for street lighting. I 
feel that we have a wonderful opportunity here to regain some of 
our lost ground in the streets if we only follow it up to the best ad- 
vantage, and especially if we can only co-operate in the right way 
and for our own protection with the people who have the matter 
in charge. 


THE PRESIDENT—There is more in this question than appears 
on the surface. A number of instances have turned up over the 
country where the gas companies have thought they were not being 
treated fairly. It means so much to us, as the last two gentlemen 
have stated, whether we can or cannot get back street lighting, that 
it seems to me that it would be but fair, and also for our interest as 
well, to call on Mr, Prendergast, a representative of the Welsbach 
Street Lighting Company of America, for a statement of the pur- 
poses of that company. 


Mr. D. J. PRENDERGAST—No doubt, as the gentleman has just 
stated, you are familiar with the methods pursued by the old 
legally chartered and capitalized naphtha street lighting companies. 
They have been in existence in your territories for the last twenty 
years. You know also their methods of doing business, and that it 
is not their purpose to interfere with or compete where gas mains 
exist. No doubt you have had your troubles with individuals who 
have undertaken to do this kind of business, and with overnight 
companies which possibly had their eyes on the street lighting. 
The recent improvement, referred to by Mr. Humphreys, namely, 
the incandescent Welsbach light, is controlled by the same people 
who have pursued this business for the past twenty years. It is 
their purpose to use it in connection with their gas appliances, and 
to enable gas companies to submit propositions to municipalities 
for the entire lighting of cities with a uniform light. That means 
to give alight in competition with the old competitor, electricity— 
a 60-candle power light to be placed wherever desired. It is not 
the purpose of the company that I represent to use naphtha where 
there is a gas main. It is their purpose, as stated by Mr. Miller, 
and as pursued by them with the old naphtha lights, to make a 
contract with the condition that when the mains are extended the 
naphtha light is to be replaced by the gas light. No doubt there 
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are times when the agents employed by a company will become 
enthusiastic, and may make some statements which they are not 
authorized to make. Whilehere as the representative of that com- 
pany I will request any gas company, upon whom our agents do 
not call when they first visit the city to get the condition of affairs, 
and to co-operate with the gas companies for securing what street 
lighting there is in the city, to report the matter to our principal 
office in Philadelphia, it will receive immediate attention from the 
President, and I am sure that any complaint will receive due con- 
sideration. 

I have not prepared anything to say, and so I may have over- 
looked something that might be of interest to some of the members 
of the Association, but I will be only too happy to answer any 
question asked by any member present regarding our methods of 
operating this business. I probably might state, before you ask 
any questions, what proposiuons will be received. We will enter- 
tain any reasonable business proposition from a gas company to 
enter into competition with electricity for the purpose of lighting 
the streets of their city. That is to say, we will rent our fixtures, 
we will buy gas from them, and do the repairing, and furnish appli- 
ances; or we will divide it up. We will entertain any reasonable 
business proposition. ‘That is my instruction, and that is the pur- 
pose of the company. 

If there is any further information desired, or any question that 
any gentleman would like to ask, I shall be only too happy to 
answer. 


THE PRESIDENT—Does any member wish to ask any question 
of Mr. Prendergast, or does any other gentleman in the room wish 
to take part in the discussion of this question? If not, we will 
consider it closed. 


Question —“ What is the best continuous yield in candle power 
per gallon obtained from an improved Lowe double superheater 
apparatus using gas oil of 4o degree gravity?” 


Question— Does not the candle power of the gas make a differ- 
ence in these results per gallon? That is, cannot a higher yield 
per gallon be obtained when making a 22-candle gas than when 
making a 30-candle gas P”’ 
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THE SECRETARY—Those two questions can properly be answered 
together. I have the following reply thereto from Mr. A. B. 
slater, jr.: 

“As to the questions which you sent me, would say in regard to 
the ‘ best continuous yield in candles per gallon of 40 degree oil in 
the Lowe double apparatus,’ that I do not feel in position to answer 
that question. 

‘“‘ As for the other question, I have found that when making a 
gas from 18 to 26 candles, the oil efficiency does not vary much, 
In going above, say 26 candles, the amount of oil required for each 
candle increases, say roughly in direct proportion to the candle 
power obtained. In carburetting the gas, the first ro candles take 
considerable oil, but to double the candle power (to 20) does not 
by any means require double the amount of oil. In other words, 
as we go down from, say, 18 candles, the oil efficiency decreases 
rapidly, and as we go above 26 candles, the oil efficiency again 
decreases, the decrease in efficiency growing more rapid as the 
candle power goes up.” 


Question —“ In a retort house with double set of benches, what 
are the relative advantages of having the benches back to back, 
with two operating floors, one on either side of the house, or benches 
facing each other having one operating floor in middle of house ?” 


THE PRESIDENT—I think Mr. Miller, of Cincinnati, can answer 
this question. 


Mr. W. A. MittER—I do not know that I can answer the 
question. The only advantage that I can think of would be that 
there would be mmch less heat where the retort house was being 
operated on both sides rather than from the centre only; that is, 
the men themselves would be subjected to much less heat. 


THE PRESIDENT—Cannot Mr. Sherman give us some informa- 
tion P 


Mr. SHERMAN—I have had no experience in operating that style 
of bench. We work our benches back to back. I have been in 
retort houses which were fitted up in the way the question implies, 
but I know nothing about the practical working of them. Per- 
sonally I can see no advantage in it. 

Mr. A. E. ForstaLt—The advantage of a double set of benches, 
back to back, would be that you have only two radiating surfaces 
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for loss of heat, whereas in the other case you have four. This can 
be overcome by heavier back wails, but it would entail larger ex- 
pense for building the benches. The point mentioned by Mr. 
Miller is a very grave one. I had the misfortune to work for a 
certain length of time in a’retort house, where the stacks were built 
across the house, and there was absolutely no air in the middle of 
the house; and in the summer time, when we were forced by the 
number of retorts in action to have drawing going on in stacks 
facing each other, the heat was almost unbearable. 


Question—*‘ Is there a decision by any court fixing the liability 
for damage to gas or water mains from electrolysis, upon the trolley 
companies causing the damage ?”’ 


THE PRESIDENT —Can any gentleman answer that question ? 


Mr. RAamMsDELL—lI understand that there has been a case tried 
in the State of Massachusetts and brought to a conclusion. 


THE PRESIDENT—Is there any Massachusetts gentleman here 
who can speak as to that decision P 


Mr. RaMspELL—I think it is a matter of very great importance 
to all of our companies, and it is a matter that has been taken up, 
and considerable attention paid to it—for it is of as much interest 
to water companies as it is to gas companies. We have been invited 
in one city to co-operate with the water company in bringing a 
local case. I would like to know, and was in hopes that someone 
could tell me of a case which had been already tried. I have 
understood that there was such a case somewhere, and I thought 
it was in Massachusetts, but I may be entirely mistaken as to that. 
Possibly there has been no decision yet reached, but I was under 
the impression that there had been. 


THE PRESIDENT—The Secretary has just received a short topic 
from Mr. Rusby, of Jersey City, on the subject of Leakage. Is it 
your pleasure that it be read ? 


Mr. A. C. HuMpHREYS—I move that the topic be read. 


The Secretary read the following: 


LEAKAGE. 


By Mr. J. M. Russy—The writer has been doing, during the 
past season, a little work in the reducing of leakage. ‘The follow- 
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ing brief remarks give a very rough outline of methods and expe- 
rience: 

The method adopted for determining the location and amount 
of leakage in mains and services must vary in different cities, and 
different parts of the same city. The one which in the writer’s 
case is largely practicable, and has been adopted, is to isolate 
small portions of main, shut off all consumers’ meters upon them, 
and make an actual test through a%small meter, of the leakage. 
This method, while apparently tedious and expensive, has the 
very great advantage of giving absolute information as to the con- 
dition of all piping up to the consumers’ meters. Also, owing to 
the fact that sound piping will be accurately located and its examin- 
ation avoided, the method is neither so slow nor so costly as 
appears at first sight. 

The isolating of these districts may be done in a number of 
ways: By valves; by permanent applhances in main for water 
sealing; or by bags. ‘The latter is the method which has thus far 
been used by the writer almost entirely. The method of use of 
bags is very simple. A hole is tapped into the main, and through 
this are inserted two bags, one upon each side of the hole, which 
are then inflated. A short wrought iron nipple is screwed into the 
hole. Water is then poured into -the main, between the bags 
through the nipple, and stands in the nipple a little above top 
of main. In order that the bags may fit close against the main 
and be water tight, it is well to wash off the interior of the pipe 
with water before inserting the bags. Ifsmall leakage exists make 
a gruel of oat meal, which, being viscous, will not leak readily ; or 
a few drops of machine oil poured in before the water will rise 
and stop up small crevices. But few cases will be found where a 
perfect seal cannot be made. We prefer white rubber bags to the 
black, they being less easily injured by gas or condensation in the 
main. 

The length of main included in each test will, of course, depend 
upon the number of meters to be shut off, and upon possibly 
other circumstances. Our districts average about half a mile 
in length. At various points throughout this district, also, the 
main is uncovered and tapped. After testing the entire dis- 
trict, bags are inserted at the intermediate openings, and one 
portion after another of the district is cut off, the reduction in 
rate of passage of gas by meters being noted. ‘Thus, with one 
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setting of the test meter, the badly leaking portions of mains can be 
closely located. 

The cost of testing as above will average, for block or other 
common pavement about $1.50 per opening in main, this covering 
labor and material. Valves should probably be installed in at 
least smaller sizes of mains for a total cost of $1o or $11 each. 
If the mains prove to not require frequent examination, the bags 
will be found more economical than the valves. The circumstances 
of each particular case will determine the best method. Bags will, 
however, always be found of value for at least occasional use. 

After locating a section of main and pipe which is very leaky 
comes the close examination of services and mains for individual 
Jeaks. Barring is the chief means used by us. A bar is used 
which is 5 feet long, 14% inches in diameter, and tapering gradu- 
ally; it is finished with a square head, upon which is fitted a handle 
30 inches long, by which the bar is twisted and lifted. Barring 
can be successfully done through asphalt pavement even on con- 
crete foundation, by using, before the above long bar, a very short 
and stout one to start the hole through the pavement. _ It is 
important that not only shall the bar be put down right over 
the main, but over the joint as well. Therefore, uncover the 
main at each end of a block, locate the line of main, and also 
locate the position of two joints; from these measure off and 
mark on pavement the position of each joint on line. It is 
our system to permanently locate two or three joints in each 
block by marks upon the curb-stones; this will render entirely 
unnecessary future digging to locate joint ahead of barring. We 
also keep accurate sketches showing locations of specials, distance 
of main from curb, etc. The connection of services with mains is 
also barred over. An inspection of services in house cellars will 
give valuable information as to their age and probable condition 
in street. The service may be dug up at main, and if it shows 
sign of any considerable age, it may be worth while to cut it, attach 
a pressure gauge, blow three or four inches pressure upon it, and 
note its soundness, It is well, while mains are being examined 
and repaired, to make the work thorough: renew, for instance, any 
service that is likely to give trouble within the next three or four 
years. . 

The work of barring and testing mains and services, demands 
care and patience. In some soils barring must be done very close 
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to a leak, or it will not be discovered. In such cases it may be 
well to bar midway between main joints as well as at joints. In 
some cases, nothing will serve but continued sub-dividing of lines 
of main, testing by meter or gauge, and after this liberal digging. 
The great advantage of testing is that the amount of leakage 
being definitely shown, one is not apt to abandon repair until every 
bit of trouble is found and corrected. 

The leakage existing at our own plant is found to be very 
largely in street lamps and house services. Certain portions of our 
plant are very old, indeed. Some old services not in use have 
been lost sight of, never cut at main, and are now among our most 
prodigal consumers. Other services, old, but in use and apparently 
sound, are found corroded at curb or elsewhere. 

It is our present system to connect services to mains by a double 
elbow, forming a swing joint; this gives flexibility to the service 
joint above main. In former years this practice did not exist and 
we find very many of the old style connections cracked or broken 
off. Pipes which, in laying, have been sprung into place and left 
with a strain upon them, are pretty sure to give trouble by break- 
age, sooner or later, under jar or partial corrosion. :xposed 
deeply-cut threads also give trouble, being easily liable to breakage 
or corrosion, as the metal is thin and soft; we now carefully p1o- 
tect all exposed threads with a wrapping of cloth and white lead. 
Shallow mains in heavily traveled streets are a source of trouble. 
Crosses and tees at street intersections are also especially liable to 
show leakage at joints. 

We keep a card record of all mains repaired, giving detail of 
cause of leakage. ‘Ve also keep a card record of every service 
examined or repaired, with a note as to its condition; reference to 
these will undoubtedly save much trouble in locating future leaks. 
We keep a memorandum book containing information as to places 
likely to give future trouble; as, for instance, a stretch of shallow, 
small or old main; a place where joints are disturbed by heavy 
traffic; a section of city containing many old serviies, etc. We 
also keep a sketch book containing diagrams of our test districts, 
with records of various tests made upon each. 

In addition to the foregoing remarks, which chiefly concern the 
correcting of existing leakage, it may be worth while to add one 
or two hints as to means for its avoidance, etc., although they will 
probably be largely unnecessary to you. 
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All our service pipe now laid is coated with service mixture. 
For method and composition, see paper of Mr. A. C. Humphreys, 
read before this Association last year. In addition to being coated 
at store room, another coat is applied to the pipe after it is in 
position in trench. In bad soils, or under trolley tracks, the pipe 
is further wrapped with a layer of cheap cloth and again smeared 
with a very heavy coat of melted asphalt, slightly diluted with 
thin tar; or, in some cases is laid in a trough and is covered with 
asphalt. 

Our mains are laid almost entirely with cement joints. Main 
pipe is hammer-tested and carefully inspected before laying After 
laying, and before being covered, it is tested under gauge, about 8” 
water ; ressure being used. 

The station meter should, of course, receive special attention. 
Its water level should be carefully established. In proving it to 
fix the water level, its drum should be made absolutely tight, at 
least temporarily. Small leaks, which in the regular operation 
of the meter may be insignificant, may, at the slow rate of passage 
of gas in proving, introduce serious error, and render worthless the 
determination of water level. After the water level has been fixed, 
the meter should be occasionally proven to check its tightness. 
Tests at two different rates (say 600 ft. per hour and roo ft. per hour) 
will clearly show tightness; if the amounts passed by proving meter 
differ, leakage exists. By reading the proving meter for fractions 
of the rotation of the station meter drum and comparing these 
readings, leakage can be still more clearly shown, and approxi- 
mately located. By removing the man-holes of meter case above 
the drum, and passing ropes around the latter, thus holding it at 
any desired position, and applying a moderate pressure (not to ex- 
ceed the safe working “‘head”), the position and magnitude of 
leaks can be ascertained; or, pressure can be applied to the various 
compartments of drum, through the plugs regularly provided, and 
the same information obtained. By these means, the ‘‘seal” upon 
meter compartments can be checked, if it is uncertain. Every 
station meter is supposed, of course, to be provided with a water 
overflow, in which the water is subjected to the pressure of gas at 
meter z#e¢, which, if kept in order, insures constant water level from 
hour to hour, and day to day. The meter should run with uniform 
back pressure. There is nobody, it is hoped, who fails to correct 
the monthly station meter reading for temperature, as this is liable 
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to occasion much discrepancy in gas. A thermometer thrust into 
the meter outlet and read frequently day and night, these readings 
being footed up and averaged for the month, give an average 
temperature which, while not quite correct for several reasons, may 
be made pretty nearly right. Tables of correcting factors by which 
to multiply the station meter reading, will be found in numerous 
places; they are given in Newbigging’s Handbook, 1885, pages 252 
and 253. and also in King, page 261. 

Slow registration of consumers’ meters is especially bad, because 
it means loss of gas at selling price, instead of at holder cost. We 
remove for proving and repair, if latter be needed, small sizes 
every three years, and large ones every year. In addition to this, 
every meter removed for incidental causes, no matter what its 
previous period of service, is given proof also. We succeed in 
keeping our meters in a condition of nearly correct registration. 

Although unavoidable, difference of pressure in station and con- 
sumers’ meters occasions some discrepancy. <A pressure of 6” of 
water in station meter and 2” in the consumers’ meter means a 
difference in registration of about 1 per cent., which is in direction 
of less apparent leakage. 

Condensation of illuminants and water vapor also produce some 
discrepancy. ‘The former influence should be trifling. As to water 
vapor, gas measured at the station meter at 60 degrees Fahr. and 
30” barometer contains about 1.5 per cent. by volume of water 
vapor. At 32 degrees it contains a little more than .s5 per cent. 
In winter, therefore if gas be cooled in mains to 32 degrees, and 
if the vapor condensed be actually thrown down, the gas on warm- 
ing up at the consumer’s premises will still be short in registration 
by this difference in per cent. 

To the important matter of effect upon registration of high and 
low temperatures at the consumer's meter we can only refer. We 
hoped to present at least a Z/¢/e data upon this point, but have not 
had time to collect it. 

THE PRESIDENT—We all regret that Mr. Rusby is not here to 
have read this paper himself and to take part in the discussion. 
rhe paper opens up a number of new ideas, or at least things 
which have not occurred to some of us before. It is now open for 
‘discussion. 

Mr. A. C. HumpHREys—This is a very important subject. I 
would like to refer to one point which is not, I think, mentioned in 
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the paper, namely, the inspection of the holder. I think some 
leakage acccounts have been reduced by a careful inspection of the 
holders, and especially of the crowns of the holders. 


Mr. W. R. BEAL—lI have had a great deal of experience in this 
matter of leakage; but it is getting late, and I do not think I 
could say anything in this closing hour which would be wise 
enough either to entertain or to enlighten the members present. 
We have had a very large experience in this way. We are in a 
suburban part of the city and have had our pipes interfered with 
very much at times by the digging of sewers. Consequently, we 
have been obliged to spend a great deal of money every year to go 
over our lines in order to stop leakage. We find it very difficult in 
our town to have such thorough inspection as Mr. Rusby suggests 
because of the difficulties of opening up the asphalt roads, which 
are there kept in order by the contractors. As the repairs must all 
be done by the contractors, and permission to open the streets 
must be obtained from them, it makes it almost impossible for us to 
open asphalted roads; and we only do it when absolutely neces- 
sary We have been obliged, as I say, to follow up the public con- 
tractors,and while I am less satisfied with our leakage matters than 
with almost any other feature of our business, we have succeeded 
fairly well in keeping the account down. I do not like to state just 
the figure. It is a very important matter, and we make short work 
of it where the difficulties are not almost insurmountable. 


Mr. JENKINS—I presume nearly all the members here know 
that I prepared a paper on leakage for the Western Association 
last May; since that time I have had some additional experience 
which may be of value. I have brought here a piece of pipe 
which may prove somewhat interesting. ‘This pipe was the riser 
of.a lamp post. To acertain extent 1t proves something about 
electrolysis. It is not electrolysis, but it is the result of electrical 
action. A trolley line ran around the corner where this Jamp post 
was standing; and the line feil one afternoon as a car was passing. 
In order to keep the cars passing up and down the street on the 
other side, the motorman and conductor attempted to pull the 
trolley around on the other side without interfering with the direct 
line; and in doing so they used a rope tied at one end to the 
trolley and at the other end to the lamp post; as they pulled it 
over, the trolley line struck the lamp post, and the current of 
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course hit the lamp post. This inner pipe was a quarter of an 
inch from the lamp post, and it made a decided arc, and in about 
ten seconds a hole was made in the pipe and a stream of ignited 
gas was going out of the top of the post. This pipe will show you 
the effect of the electric current. That same thing might occur in 
a business block, or anywhere else, if a cross current should be 
thrown on to one of our gas pipes from a trolley system, or from 
a common arc light. I also have here a piece of a broken cast 
iron main. You will notice that the casting 1s thoroughly honey- 
combed; how it could possibly have lasted so long I do not 
know, but it has stood for perhaps thirty years. This casting 
would go to prove another thing. Take the case of the recent 
Boston accident. Now suppose we should have had a pipe like 
that broken (whether large or small), and finally there comes an 
accident; that could not be considered as contributory negligence 
by any means, and the gas company could not be held responsible 
because even with the best of care and inspection you probably 
could not have found the defect; and it was not due to any negli- 
gence upon the part of the gas company. ‘These are little things 
which come along and show what we have to contend with. I 
think the principal and most interesting point in the paper juste 
read is that which relates to the isolation and testing of districts. 
I have tried that as far as possible, and have made a number of 
experiments in that line during the last year. I came to the con- 
clusion that if there was a system by which you could easily and 
quickly cut off a section of the town, and test that section, you 
would be able to locate your leakage very readily. As an instance 
I may mention that last November our leakage was, say, 450,000 
feet; in December it was over a million feet, We tried our best 
to locate it, but did not succeed until last August. Nowhere in 
the city was there any indication of large leakage. We drilled all 
the mains, or barred the mains rather, but left the opening of the 
asphalt streets until the last, on account of the warm weather. We 
found two four-inch breaks under the asphalt streets, one of which 
was caused by a leak in a water main under our main, letting it 
down; and the other was caused by a sewer caving in. If the 
mains in our city had been properly arranged we could inside of 
two weeks have tested every portion of the city and discovered 
just where the leak was, and could have saved the difference in 
leakage for the time between December and August—say 300,000 
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feet per month. I have studied this matter considerably, and after 
my paper at Cincinnati my attention was called to the Bouvier 
system, and I have had some correspondence with the agent, who 
is in the United States at the present time. That system has been 
illustrated in this hotel since we have been here, and it would be 
well for the members to:study it carefully. Although at first it 
would seem rather expensive, yet in the long run I think it would 
pay to adopt something of that kind, whether it be that system or 
some other. We know what is done in Boston with the valve sys- 
tem. They make their tests by sections, and do it very quickly ; 
and it has been of very great advantage to them to be able to do 
so. I have arranged to make a test of the Bouvier system in Cov- 
ington, and will probably be able to say more about it at the next 
meeting. 


Mr. SEARLE—I want to say a word with regard to isolating. In 
barring over about thirty miles of main, costing approximately 
$1,000, we found in the last three miles 255 leaks, while in the 
27 miles we found only 71 leaks. We used up the appropriation 
before we got to where the leaks were. If we had isolated it a 
long time ago nine-tenths of the money would have been saved. 


Mr. A. C. HuMpHREYsS—It is well to bear in mind that the 
isolation of sections will not be of much service in cities where 
there is a large leakage. Unfortunately that applies to many 
places in the United States. You may go into any street and find 
plenty of leakage from bad joints in the mains, or rusted-out service 
pipes. If the superintendent has any reason for believing that that 
is so in his. particular case, he might just as well get right down 
into the street and go over every joint and every service pipe, for 
then his appropriation will last longer in the end. I do not ques- 
tion fora moment that the instances referred to by Mr. Jenkins 
and Mr. Searle were eminently proper cases for the use of the 
isolation system, but do not let us deceive ourselves by believing 
that isolation is a sure remedy by any means. 


Mr. JENKINS—Don’t you think that to be able to make a test 
once or twice every week or ten days would be of great advantage 
in enabling us to determine whether there was an excessive leakage 
in any particular section? For instance, I tested fifteen sections 
in the city of Covington last spring, and of the fifteen only selected 
eight for inspection; the other sections did not need any care at 
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all. Those eight that we did select paid us handsomely in a very 
short time. 


Mr. A. C. HuMPHREYS—|! will answer by saying that u I came 
into control of a works where there was a large leakage, I would 
not bother about isolation; I would at once go to work at all the 
joints. I do not think I would even go to barring. After I got 
my mains and services in good condition, I would then follow up 
the method of isolation. In other words, isolation applies to a 
system which is generally good, but which has deficiencies and 
defects. But if you once get your mains in fairly good condition, 
then it would undoubtedly be of great advantage to be able to 
isolate, and keep a constant watch in that way. 


Mr. PricHaRD—It has been my custom for many years to isolate 
the mains in the general manner spoken of. We began at first by 
putting a large meter at our works to measure the output; and if 
at any time in the year it showed an excessive output, we immedi- 
ately went out on our sections ‘That worked first rate for quite a 
number of years. But since we have been pushing the gas stove 
and heater business, I find that the whole system has gone out of 
use. It is impossible to do anything with it. Now, whenever we 
isolate a section, we deprive the pecple of the use of the gas stove 
fora while. We find the better way is to get mnght down every 
spring and bar the whole main system from one end to the other. 


Mr. LIrTLEHALES—I made the same test that Mr. Prichard has 
spoken of, and met with the same difficulty. I[ tried it from four 
to five o’clock in the morning, and thought I would surely get 
something like reliable data, but the test was a most unsatisfactory 
one, for the reason that there were quite a few heaters then going, 
and that in many stores and houses they had left a little gas burning 
all night. I found the best time for making the test was from three 
to five o’clock on Sunday afternoon. I think that is the best time 
of the whole week. If you do it at any other time, there will be a 
tendency to inconvenience the public to a greater or less extent ; 
but at that time, on Sunday afternoons, you can generally get a 
pretty fair result. I found that by the gas then going out, we could 
get a very fair approximation to what our actual leakage was; but 
the early morning, from four to five o’clock, gave us no criterion 
whatever in the matter. , 
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On motion of Mr. Humphreys the thanks of the Association 
were voted to Mr. Rusby for his paper. 


THE PRESIDENT—Is there any other business to come before the 
Association ? 


Mr. RaMSpELL—Before the adjournment I would like to makea 
motion, and J am quite sure that everyone in the room will vote in 
the affirmative upon the question. I think we all agree that this 
has been one of the pleasantest and most profitable meetings that 
the Association has ever held, and we all recognize the fact that its 
success has been largely owing to our officers. I would therefore 
move a standing vote of thanks to President Nettleton for the able 
manner in which he has conducted this meeting. 

The motion was seconded by Mr. Beal, the question was put by 
Mr. Ramsdell and carried by a rising vote. 


Mr. A. C. HuMPHREYs—As a member of the Committee of Ar- 
rangements I would like to move the thanks of the Association to 
the officers and managers of the Old Dominion Steamship Com- 
pany for the courtesies they have extended to the members, and 
especially in view of the boat trip we are to have to-morrow. I 
would like to have such a resolution passed for the reason that I 
happen to know that they have put themselves out a very great 
deal for our comfort-and accommodation and have interfered with 
their own arrangements in so doing. 


THE PRESIDENT—lt gives mea great deal of pleasure to put 
that motion. Mr. Humphreys was too modest to state a fact 
which is known to some of us—that they have put themselves out, 
and have done what they have, cut of their regard for Mr. 
Humphreys. 

Carried. 


Mr. McDonaLp—I rise to move a vote of thanks to the Com- 
mittee of Arrangements, of which Mr. Humphreys has the honor 
to be one; and I know that this motion deserves and will receive 
the very hearty approval of all the members of the Association. 
I cannot help but say that I believe this has been one of the most 
delightful times this Association has. ever experienced ; and very 
much of the pleasure we have shared is due to the efforts of that 
Committee. 

Seconded, put and carried by a nsing vote. 
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THE PRESIDENT—And now, gentlemen, I would like to propose 
a vote of thanks to our Secretary. We all appreciate how greatly 
the success of any meeting depends upon the labors of the Secre- 
tary; and no one knows better than the President how well or 
poorly the Secretary works at any particular meeting. It has been 
exceedingly pleasant to work with Mr. Forstall in the preparations 
for this meeting, and how well he has done his work you know by 
the great success of the meeting in every respect. Without wait- 
ing for the motion to be seconded I will request those in favor of it 
to rise. 

Carried by a rising vote. 

The Association then took a recess until the return of the excur- 
sion on Friday afternoon, October 21st, when the final adjourn- 


ment was had. 
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A QUADRUPLEX PURIFYING BOX ; 
WEELY GaN. Ores 


WRITTEN FOR THE TWENTY-FIFTH ANNUAL MEETING OF THE AMERICAN 
Gas LIGHT ASSOCIATION BY F. H. SHELTON, CHICAGO, ILL. 


Mr. President, and Gentlemen of the American Gas Light 
Association : 


The earliest purification of gas was by the use of wet lime. In 
1817,in England, Reuben Phillips first used a dry lime process, 
and in 1823 John Malam, also in England, in improving upon 
Phillips’ equipment, proposed and used four shallow boxes arranged 
in a square, having water seals, removable lids and trays and a 
(wet) centre-seal, in short, practically the equipment that is in 
universal use to-day. It is a remarkable fact that from that date 
to this no change of moment has been made in gas purifiers, nor 
has any other form than the above, as far as real use goes, even got 
a foothold. Throughout this country and in Great Britain as well, 
1 am reliably informed (and probably in the other civilized coun- 
tries also), purifiers are built to-day essentially as they were seventy- 
four years ago, and as alike as peas ina pod. In all that time the 
only changes that have taken place have been the substitution for 
the old wet centre-seal of one form or another of dry centre seal or 
dry valve systems, and betterments in details, such as the mechan- 
ical means for lifting the covers, handling the purifying material, 
etc. Oxide, it is true, has been largely substituted for lime, in the 
larger and better works almost universally, but this is a change in 
the process of purification, and neither involves nor has made any 
change in the form of boxes used. 

Purifiers as constructed are undoubtedly simple and effective, 
and the use of some form of oxide—easily revivified and usable 
over and over again—has reduced the cost of purification to so low 
a point that we have perhaps fallen into the habit of thinking that 
vur present methods and our present boxes are about as good as 


il 
can be. As far as the use of oxide goes this for the present may 
be so. The customary form and arrangement of boxes, however, 
is far from being as good as can be. A little thought will show 
this and that there are several distinctly objectionable features in 
the present design, which, if eliminated, would make any form not 
having such features better and more desirable 

(A) For instance, boxes as now built take up a very great amount 
ofroom. Think of the small cubic space actually occupied by the 
oxide in a purifier building compared with the total space in the 
building or that occupied by the connections and necessary for the 
cover-lifting machinery, the off box, etc., all of which space means 
proportionate building expense and often valuable yard room. 
Would not a form requiring but a half or a third as much be a 
great Improvement? 

(B) In the present wrought iron covers, and in their hoisting 
rigs is where a large portion of first cost 1s now involved and where 
most of the expense for purifier repairs occurs. Would not a box 
be better that had no cover side plates to rust out; in fact no cover 
to hoist ? 

(C) Present boxes involve an expensive centre-seal, or eight-way 
valve that does not always stay tight, or else a complex valve sys- 
tem that is confusing, as well as many feet of pipe connections that 
afford large chance for stoppages and back pressure, more especi- 
ally in the smaller works. Would not an equipment needing but a 
third the ordinary amount of connections and but four plain gate 
valves be better? 

(D) Ordinary boxes have open water seals that in winter require 
considerable heat to keep from freezing and that at all times are 
liable to “ blow.” Gas escaping from such seals has caused disas- 
trous explosions. Through some workman’s carelessness one’s own 
turn may be next. Would not a form having no water seal but a 
cover not necessary to remove, made on and tight as a station- 
meter, much increase safety ? 

I think it is evident that there is not only room for a better form 
of box, but also that such better form, if covering the points above 
mentioned, would be distinctly desirable. I believe that I have 


evolved such better form and I have the honor and the pleasure of 


herewith submitting it to this Association. 
The general scheme of this new gas purifying box, which I have 
called the “ Quadruplex,” or four-in-one, is based upon the fact 


ill 

that oxide, after use, unlike lime, is not caked, but will run, and 
can be handled entirely by gravity, and that such being the case, @ 
removable cover toa purifying box ts not necessary for emptying it of 
oxide, where it has been in the past, to give access for the removal 
of lime. In the utilization of this fact, space is saved over the 
present arrangement by locating all four boxes, in effect, not over 
another. uniting them into one structure. Water cups or seals, 
wrought iron covers, and all cover-hoisting devices are omitted zz 
toto by the use instead of a stationary, tight, cast ron cover. The 
oxide for purifying is passed into the box by gravity through holes 
in the cover; is automatically spread and levelled within, and is 
finally, when foul, drawn out by gravity through hoppers at the 
bottom. Having one large four fold box in place of the usual four 
separate ones, permits of reducing the piping by two-thirds and of 
replacing the centre-seal by four plain valves. Incidental minor 
advantages are secured. 

The drawings accompanying show all this more clearly. The 
first three sheets show a Quadruplex box, 12x16 feet in area, the 
equivalent of a set of four common boxes of that size, such as 
would be used by an ordinary small works. The fourth sheet 
shows the outline plan and elevation of a Quadruplex box, 18x54 
feet, the equivalent of a set of four boxes, 30x30 feet, illustrating 
how the Quadruplex would appear when built in a large works. 
The Quadruplex equivalent of a set of any desired size of ordinary 
boxes can be made without difficulty. The building is entirely 
above the ground level (involving no cellar), has a cement floor for 
revivification purposes and the usual roof and ventilator. Note that 
it is of but little greater height than that required or commonly 
built for ordinary boxes. To be specific, a suitable building for the 
12x16-foot size of box shown would be 27 feet wide inside, 22 feet 
long and preferably 30 feet to eaves. The inside floor space is 
594 square feet. The cubic space (excluding that within the roof) 
is 17,820 cubic feet. The building for four ordinary boxes arranged 
for six-foot aisles and but 21% feet between walls and boxes, would 
be about 37x45 feet, by about 26 feet to eaves, and would have 
a floor area and cubic volume of 1,665 square feet and 43,290. 
cubic feet respectively. The cubic space required for the Quadru- 
plex form, therefore, compared with that of the ordinary, is but 
41 per cent. and the floor space but 35 per cent. A comparison 
of large sizes may be conveniently made with the purifying house 
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at the works of the Universal Gas Co. in Chicago. The plant has 
a capacity of 10,000,000 cubic feet per day and includes probably 
the largest purifying equipment recently built in the country. ‘Ihe 
building inside is about 93x172x31 feet to eaves and contains 
eight boxes 36x36x6 feet, arranged in a double row of four each. 
A building 85x72x36 feet inside would suitably contain two 20x65- 
feet Quadruplex boxes, affording an equal total purifying capacity, 
and would involve but 44 per cent. of the cubic space and but 38 
per cent. of the floor space of the other. To return to the draw- 
ings: Wrought steel I-beams and cast iron columns support the 
box in the same manner that ordinary ones are supported. The 
cast iron top of the box is rigidly bolted to the sides. Four hop- 
pers form the bottom, each being fitted with a self-sealing clamping 
lid. In these lids are drain pipes for the removal of any conden- 
sation. Within the box are four layers of ordinary trays, each de- 
signed to carry from one to three feet of oxide, or the equivalent of 
the oxide carried in each one of the separate boxes of the usual 
setting. ‘These trays are bolted in parallel rows to supporting 
T iron cross bars, about 6 or 8 feet long, which bars are fitted with 
round or axle ends. (See detail sketch of bar and tray in plan 
drawing.) These ends rest and work in suitable sockets or sup- 
porting links attached to the side plates of the box and to trans- 
verse midway supporting I-beams. The T bars at one end are 
also fitted with small cog and worm gears, operated by shafts and 
outside wheels. Each wheel operates one section or one quarter 
of the trays in one level only. The two lower sets of wheels are 
handwheels; the two upper ones, above the head level, are sprocket 
wheels, fitted with chains, to enable convenient operation from the 
floor level. The whole arrangement forms in effect a series of co/- 
lapsible grid floors,.each row of trays being in effect hinged and all 
the trays on a level dropping their load of purifying material to the 
trays below when the proper handwheels are operated. A small 
arm, similar to a semaphore blade, is located near each wheel and 
is so geared or connected to the shaft to which the wheel is attached 
that it at all times corresponds in position to the trays inside, thus 
indicating externally to the workman their position or degree of . 
inclination and hence when to lock the wheel after operating it. 

A gas tight partition divides the box into two non-communicat- 
ing compartments, and the gas inlet at the bottom, dividing, con- 
nects with them in such way that gas can be sent through either 
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or both. At the top the respective gas outlets unite in the pipe 
leading to the station meter. Four valves control the entire ar- 
rangement. The piping aggregates less than so feet. In an or- 
dinary typical setting of four 12x16-feet boxes, the total pipe 
within the four walls of purifier house is about 150 feet. A light 
iron stairway, or ladder, leads to the top; there, a gas pipe railing 
is supplied to prevent inadvertently stepping off. On the top-head 
are self-sealing oxide-charging doors. These also serve as mah- 
holes at that point. Other manholes are located on the sides, to 
give access to the three lower layers of trays. While facilities for 
communication with the interior can easily be further increased, 
even to the extent of arranging for opening entire side plates, 
hinged, at each tray level, if desired, it is in my judgment that the 
manholes shown will be all sufficient. 

Pressure gauge pipes are led off from six different points in each 
half of the box to indicate the gas pressure at the inlet, the outlet 
and between each oxide layer. These pipes run to a gauge board 
(not shown), are there fitted with quick-purging blow-off cocks, 
and afford opportunity for making the usual lead-pipe sulphur 
tests upon the gas from any point in the box. A wood flooring, 
such as is usually put around boxes, is laid over the I-beams. 
Purifier equipments ordinarily are not fitted with a byepass to 
them as a whole. If such is desired, however, it can easily be 
added to the Quadruplex form by a short pipe underneath the 
box connecting the inlet and outlet pipes. 

The filling and operation of a new box entirely empty is as fol- 
lows: An overhead bin, conveniently hung from or located in the 
roof trusses, 1s filled with oxide and kept supplied by a customary 
conveyor, located against the wall, which conveyor may be of belt 
form as shown or of any other desired. A movable, adjustable 
(telescopic) spout guides the oxide from the bin to the several 
charging doors in turn, through which the oxide enters. It falls 
and builds up in heaps inside on the top trays, and immediately is 
spread and levelled by a pair of rotating blades inside, operated 
(during the filling process only) by small bevel gears. These 
gears have removable dust covers, are conveniently connected 
with power from the conveyor-shafts near by, and preferably have 
a clutch device to enable easy starting and stopping as desired. 
The rotating blades—very like a revolving fly or ventilating fan— 
are adjustable as to their horizontal plane of action by an external 
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set screw and collar device, so that by raising or lowering them, 
the oxide may be gauged for and levelled off at any depth desired. 
When the top trays are filled with oxide to the depth that is de- 
sired it shall be carried, the supply is stopped. The upper hand- 
wheels are operated and the oxide is poured to the next layer of 
trays below. ‘The wheels controlling that layer are in turn oper- 
ated, again pouring the oxide downward, and it is so passed from 
tray to tray until it reaches the lowest set or level where it rests. 
The trays above it are in turn then filled by like means, and the 
operation is duplicated to fill the compartment the other side of 
the partition. The box now being filled with oxide, the charging- 
doors, etc., are closed, gas is turned on through both compart- 
ments, and the purification process is then in full operation. It 
will be seen from the crawing that the gas passes successively 
through the several layers or masses of oxide in the Quadruplex 
box, in precisely the same order that it goes through the several 
beds of oxide in a set of ordinary boxes each layer corresponding 
to a box. Entering at the bottom it goes through one after 
another, emerging at the top. ‘The lower or first layer met be- 
comes foul first; the top or last layer last. 

To “clean a box,” so to speak—or to renew the oxide in the’ 
Quadruplex when the lower layer has become so foul as to require 
renewal—is simplicity itself. The gas for a brief period only is 
shut off from one compartment, letting it temporarily all go through 
the other; the charging-doors and hopper-lids are opened. The 
wheels operating the lower trays are turned, and the foul oxide is 
dumped into the hoppers and runs out below for revivification. 
Not a shovel is handled to discharge the oxide, and but a few min- 
utes time and but little labor is required. If the oxide sticks or 
packs in the hopper, the occasional turning of a spiral rod, or other 
agitating device, located in the mouth of the hopper, will loosen it 
and keepit moving. The empty bottom trays are then returned to 
the normal horizontal position, and the less foul and still usable ox- 
ide on the second level from the bottom is poured on to them. The 
still less foul oxide from the third level .is in turn poured on to the 
second, and the comparatively fresh oxide on the top trays is 
passed in turn to the trays below, leaving the top trays empty to 
be at once refilled with quite fresh oxide from the bin. Gas is 
then turned on again, and the entire operation repeated in the 
other compartment, It is the belief of the writer that the mechan- 
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ical means indicated for discharging old and putting in new oxide 
will be so speedy and effetive that the operation of renewing a 
layer can be accomplished in comparatively few minutes, say half 
an hour or so, compared with the several hours usually necessary 
to clean and refill a box of the ordinary kind, so that so little time 
being consumed, one can, with the Quadruplex, operate, if desired, 
with four layers in use practically all the time, thus having the 
equivalent in capacity of four ordinary boxes in operation at once, 
instead of the usual three. It may be noted in passing, that the 
operator in working the trays does not have to lift any weight 
whatsoever of oxide. The trays are moved down, away from their 
load, which simply follows its disappearing support, until the in- 
clination of the trays is so great that it slides off. through the 
openings made, to the trays below. 

It is quite evident that the satisfactory working of the Quadru- 
plex purifier is dependent upon the oxide starting level in the box 
and continuing to be practically level in its passage from tray to 
tray. To satisfy myself as to the efficiency of the means provided 
for that end, I constructed a working model ¥/ scale and operated 
it with various materials to represent the different weights of oxide. 
The results were entirely satisfactory. ‘The rotating blades dis- 
tributed the material excellently, irrespective of density, leaving it 
perfectly level in the main and (desirably) slightly deeper around 
the edges and in the corners. In passing the material from tray to 
tray it was found, as was to be expected, that as all the trays in a 
section commence to pour at once, and in separate parallel rows, 
the mass falls entirely uniformly, and that when it is again at rest 
on the trays below, the top surface is found to be comparatively 
and sufficiently level without the use of rotating blades at each 
level. The top surface is made up of shallow parallel ridges, which, 
by a knack in the proper speed of operating the trays, are reduced 
to such a minimum as not to amount to anything. ‘The several 
materials, with openings 3 inches wide, did not bridge or refuse to 
fall in the least, so that with the openings of 12, 15 or 18 inches, 
that would obtain in a full size box, it is safe to assume that the 
oxide will surely fall as soon as the openings grow to sufficient size 
after the trays start moving. Observations and experiments with 
several different makes and lots of representative foul oxide further 
satisfy me that it will not bridge or refuse to fall in the Quadruplex 
box. In no case could I make foul oxide stay up or bridge over 
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parallel openings but % the width of those that will be made by 
the moving trays. It may be noted that the moving oxide does 
not fall bodily, but is slowly poured, because of the slow action of 
the worm gear, purposely used to avoid jar from the weight of the 
moving mass. Ina three-foot bed the weight per square foot on 
the trays (of oxide weighing 40 pounds per struck bushel) would be 
about 96 pounds. The heaviest oxide likely to be used would not 
be apt to exceed a weight of 144 pounds per square foot. The 
trays are strong enough, however to carry 200 pounds or more. 

Structurally, the box will be made of cast iron plates, with planed 
bolted joints, precisely as purifier boxes are now made. It may be 
observed that the top, bottom and sides of the box will be conven- 
iently and amply tied together by the partition inside, together 
with the I-beams at nght angles with it in the centre, that at four 
separate levels support the inner ends of the Tiron tray bars. The 
weight of the box, with its contents will, of course, much exceed 
the weight of an ordinary one, but it is not so great as to call for ex- 
pensive foundations. I have figured the weight of the filled 12x16- 
foot Quadruplex box under consideration, and find that it can be 
easily carried on either three 18-inch I-beams, spanning from wall 
to wall, without columns, or else on the ordinary 8-inch I-beams 
shown, that in turn rest upon nine columns, and at twelve points 
in the adjacent walls. Assuming the entire weight to rest upon the 
nine columns only, and that they in turn, through proper base 
plates, distribute the weight upon piers 30 inches square, the load 
per square foot on these piers is only about 2,000 pounds. ‘This is 
less per square foot than the weight on foundations under the super- 
heaters of water gas apparatus, so that in brief such foundations 
of ordinary depth and character as suffice for water gas sets or for 
large station-meters will carry the Quadruplex purifier. 

The box may be built with only the features so far described. 
With such, however, it is limited to the use of oxide alone and is. 
only suitable for such companies—and there are many of them— 
as use this material without a layer of sawdust (or other similar 
material) for catching tar. There are numerous companies, how- 
ever, that, from insufficient condensing capacity or from a desire to 
be on the safe side, habitually use a layer of sawdust in their puri- 
fiers for catching tarry vapors that may get over. For such com- 
panies desiring to continue the practice, the Quadruplex may easily 
be arranged to the same end as follows: Its height is increased 
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about 20 inches by the insertion of a row of side plates of that height, 
immediately next to the bottom. In these plates, on one side in 
small boxes—and on two (opposite) sides in large ones—are open- 
ings about 13 inches high, extending across the full width of the 
compartments within. Rectangular doors with faced joints cover 
these openings. Inside, flush with the openings, and at right 
angles to them, run horizontal parallel strips of, say, 2-inch angle 
iron. On these angle irons, as on tracks or guides, successive 
crates or boxes filled with sawdust are pushed in through the open- 
ings in the side plates, just as one pushes in a bureau drawer, until 
the whole area of the box is covered with them, thus interposing a 
layer of sawdust clear across the bottom of it. The crates have no 
tops; the bottoms are made of purifier slats, the sides of hard wood. 
The corners are iron bound and the whole braced with light iron 
through bolts to preserve the squareness of the box despite any 
rough handling. Made about 4 feet square by 12 inches deep, 
they may be filled to any depth desired with breeze, chips, saw- 
dust, or any other suitable material, and are of a size and weight 
to readily stack up, or to be wheeled in and out from the yard on 
a flat-bottomed wheelbarrow. By the use of crates of this sort the 
sawdust is handled zz packages so to speak. Filled outside, they 
are wheeled in, inserted and used. When foul, they are withdrawn 
by hooks, wheeled out and dumped. I submit that this is an 
easier and much cleaner method than the present one of shovelling 
out from foul purifiers, inside the purifier room, tarry mucky saw- 
dust in bulk. With a Quadruplex box having this feature, the 
dumping of the lower tray of oxide into the hoppers would, of 
course, be done when the sawdust boxes are withdrawn. 

- Purification practice is steadily growing to the use of oxide alone 
without lime, it being a question whether there is any net loss of 
candle-power found, or whether any extra amount of enriching 
material is necessary because of the non-removal of carbonic acid. 
Many of the best and largest companies so operate. For those, 
however, who desire to use a layer of lime in their boxes, the 
Quadruplex can be arranged with strata, so to speak, of boxes at 
either the top or the bottom for containing lime similar to the saw- 
dust boxes described. Situated preferably at the top would mean 
a light hoisting rig for the elevation of the lime crates and more 
or less of a platform above for handling them there. While this 
would be quite feasible, it would, on the whole, probably be more 
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convenient to use if possible a separate purifier through which to 
pass the gas after it had been through the Quadruplex. A com- 
paratively old small purifier filled with lime would serve well for 
such purpose and would usually be available. 

Revivification of the oxide zz sztu or without removing it from 
the purifier, where practiced, is usually done probably principally 
in order to save the labor of shovelling it in and out of the box, 
etc. In the Quadruplex box where there is so little manual labor 
necessary—in fact practically none at all—in charging and dis- 
charging oxide, there is but little necessity for or object in revivi- 
fying zz situ. A few lids opened, a few wheels turned and the 
oxide is in heaps on the cellar floor ready to be spread and revivi- 
fied in the open air, either there or in the sunlight nearby, more 
quickly and to an advantage, I believe, greater than revivified 
within the box. However, if any one using the Quadruplex box 
desires to revivify 2 s¢/u, there 1s nothing to prevent it. The usual 
small per cent. of air may be passed through along with the gas, 
or a compartment may be thrown out of circuit and revivified in 
the usual fashion. The hopper and charging doors afford conven- 
ient air Openings in conjunction with suitable steam connections 
which may be made. Temperatures may be watched by thermom- 
eter tubes reaching through the side plates into the oxide at sundry 
points. Revivification zz sé develops a tendency to harden the 
oxide, and if practiced in the Quadruplex box, it would probably be 
as necessary as it is in ordinary boxes, that the oxide about once in 
so often be taken out and be well worked or turned over. 

In an ordinary box, if during the time the oxide is in use it 
should be spaded and turned over three times before it is discharged 
as foul, I think it might reasonably be expected that an increase of 
efficiency in the amount of gas purified per bushel would be found. 
If this is so, such increased oxide-efficiency may then be looked 
for in the operation of the Quadruplex box, for in it between the 
time of the insertion of fresh oxide and its discharge as foul, the 
oxide is three times completely turned over and shaken up in being 
poured from tray to tray. Small channels are destroyed, lumps 
broken and the particles re-arranged in this process, giving fresh 
chance for contact with the gas by every bit of the oxide. While 
experience only will show, and I suggest rather than claim the ad- 
vantage, I. shall be surprised if the efficiency per bushel is not 
somewhat increased, for the reason suggested. 
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Details of the Quadruplex box may vary. It may be made of 
any size and with even five or six layers of oxide or with two layers 
of sawdust boxes. The shape may vary. The equivalent of or- 
dinary 12x16-foot boxes may fit a given space better and give 
equal capacity if made 9x22 feet or rox2o feet, instead of 12x16 
feet. The sawdust may be omitted entirely. The depths of the 
side plates or sections and of the oxide beds may vary. In quite 
large boxes it would probably be desirable to provide two parti- 
tions and six valves, making three compartments, so that while 
charging oxide but one-third the capacity would be even tempo- 
rarily out of use, two-thirds always being in circuit. A reciproca- 
ting rake arrangement may be used for levelling, instead of the 
rotating blades. Levelling devices may be used over each bed of 
oxide. Cranks, rods and levers may be used instead of wheels 
and worm gears for dumping the trays, etc. ‘The drawings accom- 
panying are not intended to show the only way the box can be 
built or the various arrangements possible of details. They are 
merely meant to show the several distinctive features that of one 
form or another and in combination make up the box. 

With the detailed description of its construction and operation 
as above in mind, let us now summarize the points of the Quadru- 
plex in comparison with the existing customary form of boxes. 

First, Everything that present boxes do can be done with and 
said of it. The gas, at the same slow rate of speed as at present, 
passes through successive beds of oxide that may be of any depth 
desired for purification by contact, as in present boxes. These beds 
are in rotation removed and revivified as they become foul as at 
present. Tests may be made and pressures noted in the usual 
manner; sawdust may be used and also lime; revivification 7 
situ may be practiced if desired. /n addition, the following can be 
said of it: The Quadruplex is so compact that it decreases the 
necessary floor space nearly two-thirds, or to such an extent that 
it will often enable a gas company to double its purifying capacity 
within the space occupied by their present lime or oxide house or 
shed. Even in this small relative space it affords, if desired, the 
capacity of four ordinary boxes in use at once, instead of three 
customarily used. 

It reduces pipe elbows and connections by two-thirds and such 
opportunities for stoppages proportionately. It uses four plain 
valves instead of a complex valve-system or a centre-seal that is 
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liable to give trouble. It increases safety by having no open 
seals, making less chance for the escape of gas and possible explo- 
sions. With it, blank walls as fire partitions and sealed-wall lan- 
terns are no more needed than in any of the other departments of 
the works. It needs no heat in winter for cups. Ifsteam is per- 
chance cut off, no harm isdone. It has no wrought-iron covers to 
rust out, nor accompanying hoisting gears to break or get out: of 
fix, or to involve repair expense. The mechanical construction of 
the box is upon plain customary lines. The design involves no 
constant moving parts as in rotary scrubbers, no fast-moving or 
fast-wearing parts, nor any especially complicated construction or 
feature. The dumping trays are simple and operate with a plain 
mechanical movement. The trays themselves are ordinary ones. 
and so arranged that they cannot get lost or easily broken in con- 
trast to ordinary loose movable ones. The scheme of the box is 
simple and as much within the comprehension of an ordinary 
workman as the proper manipulation of the present centre-seal and 
four accompanying separate boxes. The manual effort of operation 
by the use of the gears is light, and the total labor involved in 
cleaning a level and renewing oxide is even less than the little 
necessary at present. 

With all of these features and advantages, estimates indicate 
that the Quadruplex box can yet be constructed and sold at a 
cost but little if any over that of ordinary boxes. When it is re- 
membered that the building, roof and foundation work necessary is 
but a half or less of that required for the ordinary form, it will be 
seen that a gas company, in extending its purifier capacity, can, 
by using the Quadruplex form, not only secure its advantages, but 
also do so at an actual less total cost than if extending capacity on 
ordinary lines. 

A principal object of this Association is the discussion of sug- 
gested improvements in our business. I submit herewith the Quad- 
ruplex form of purifying equipment as described, as an improvement 
Over present purifying boxes, and I ask your candid and friendly 
criticism upon it. 
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SOME BURT HER] EXPERIMENTS ON. IN- 
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WRITTEN FOR THE TWENTY-FIFTH ANNUAL MEETING OF THE AMERICAN 
GAS LIGHT ASSOCIATION BY ALTEN S. MILLER. 


The paper presented by Mr. Page at our last meeting, giving the 
result of some novel experiments on the reflection of light by wall 
papers, gave such results that your Committee on Research con- 
cluded to pursue the subject further. This paper was prepared in 
accordance with the request of that Committee. 

On examining the apparatus used by Mr. Page it was apparent 
that the use of several reflecting surfaces introduced an error the © 
gravity of which could not be estimated, therefore, in continuing 
the experiment it was decided to use a circular disk in the place of 
the box. At the suggestion of Mr. A. C. Humphreys, two photom- 
eter bars were arranged in parallel 12 inches apart. One was 
60 inches long and the other 72 inches. The shorter bar was used 
to compare the lights directly, the longer one to compare the re- 
flections. 

The bar for comparing the light reflected was made longer than 
the other one so that the reflecting screens might be as nearly 
normal to the line of the bar as possible. The screws were placed 
normal to the line bisecting the angle between the 72-inch bar and 
the line drawn from the centre of the light to the centre of the 
screen. When a flat flame burner was used it was so placed as to 
bisect the angle between the photometer disk and the reflecting 
screen. The reflecting screens were twelve inches in diameter and 
were so arranged as to be easily interchangeable and to be rotated 
-around a vertical axis. As far as possible the tests were made on 
lights of equal illuminating power so as to reduce to a minimum 
any liability to error. 

From Mr. Page’s experiments it seems that a slight difference 
‘in the color of the lights made a great difference in the amount 
-absorbed by the screen and very much less of the light that had 
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passed through an opal globe than that which had not so passed 2 
seemed to be absorbed by the wall paper. The experiments were 
carried out with the object of ascertaining whether such a differ- 
ence really existed and, if so, to ascertain its amount. 

The method adopted was to compare the lights directly, then to 
compare the reflections. Afterwards an opal globe was put over 
one light and it was compared with the other unscreened. -The 
reflections were then compared. After that the globe was changed 
to the other lignt and the comparisons made as before. Any great 
degree of accuracy in comparing such small quantities of light as 
were reflected from the screens-is out of the question and the dif- 
ference in the color of the lights added to the difficulties of read- 
ing closely. Great care was exercised to reduce all errors to as 
small a degree as possible and the general result may be depended 
upon as being reasonably accurate. , 

As the time for making these experiments was limited, and as 
there was always a single object in view, no attempt was made to 
elaborate them. Several readings were taken for each result re- 
corded and the photometer screen and the reflecting screens were 
reversed. The opal globe was revolved and the mean of the read- 
ings taken Several of the results seem to be at variance with 
what might have been expected and others do not check. No 
attempt was made to ascergain the reason for this, as the time was 
short and there seemed enough data to demonstrate that no un- 
usual effort is obtained by passing light through an opal globe and 
that the light reflected is what may be expected when the color of 
the paper and the color of the lights are taken into consideration. 
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Welsbach light tested against No. 7 Bray slit union. 
Direct.—Light from Welsbach=r.4 x light from slit union. 


Reflected.-—- Light reflected from Welsbach=1.3 x light reflected 
from slit union. 


Efficiency of Welsbach 94.3 per cent. 
Slit union turned down so as to give a flabby flame. 


Direct.—Light from Welsbach=2.8 x light from slit union. 


Reflected.—Light reflected from Welsbach=z.45 x light reflected 
from slit union. 


Efficiency of Welsbach compared to flat flame 87.5 per cent. 
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Opal globe over Welsbach. 


- Direct —Light from slit union=1.4 x light from Welsbach. 

Loss due to globe 74.5 per cent. 

 Reflected.—Light reflected from slit union=1.55 «light reflected 
from Welsbach. 

Efficiency of Welsbach in opal globe compared to flat flame un- 
screened go. 3 per cent. 


Paper NO. 2. 


No. 7 Bray slit union and Welsbach. 
Direct.—Light from Welsbach=z.1 x light from slit union. 
Reflected.— Light reflected from Welsbach=1.85 x light reflected 
| from slit union. 

_ Efficiency of Welsbach compared to flat flame 88.1 per cent. 


Opal globe over Welsbach, 


Direct.—Light from slit union=1.85 x light from Welsbach. 

Loss due to globe 74.3 per cent. 

~ Reflected.—Light reflected from sht union=2.25 x light reflected 
-_ from Welsbach. 

Efficiency of Welsbach in opal globe compared to flat flame un- 
meescreened 82,2 per cent. 


Globe over slit union. 


-Direct.— Light from Welsbach=7.15 x light from slit union. 
Loss due to globe 70.6 per cent. 

Reflected.-_Light reflected from Welsbach=6xlight reflected 
from slit union. 

Efficiency 84 per cent. 


No. 7 and No. 3 Bray slit unions. 


_ Direct.—Light from No 3=1.025 xlight from No. 7. 

~ Reflected.—Light reflected from No. 7=1.05 x light reflected from 
| Noss; 

Efficiency 92.9 per cent. 


~ Globe over No. 3. 


_ Direct.—Light from No. 7=3.55 x light from No. 3. 
_ Loss due to globe 75.3 per cent. 
- Reflected —Light reflected from No. 7=3.55 x light reflected from 
NOAA: 
Comparative efficiency 100 per cent. 
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Globe over No. 7. 
Direct.—Light from No, 3=3 35 xlight from No. 7. 
Loss due to globe 69.4 per cent. | 
Reflected.—Light reflected from No. 3=3.40 x light reflected 
from No. 7. 
Efficiency roi 5 per cent. 


PAPER NO. 3. 


No. 3 and No. 7 Bray slit unions. 
Direct.— Lights equal. 
Reflected.—Light reflected from No. 7=1.07 x light reflected from 
Nowey 
Efficiency No. 3 93.5 per cent. 


Globe over No. 3. 
Direct.—Light from No. 7=3.3 xlight from No. 3. 
Loss due to globe 69.7 per cent. 
Reflected.—Light reflected from No 7=3.3xlght reflected from 
No. 3. 
Efficiency 100 per cent. 


Globe over No. 7. 
Direct.—Light from No. 3=3.5 x light from No. 7. 
Loss due to globe 71.4 per cent. 
Reflected.— Light reflected from No. 3=3.2 light’ reflected from 
No. 7. 
Efficiency No. 3 91.4 per cent. 


Welsbach and No. 7 slit union. 
Direct.—Light from Welsbach=1.8 x light from slit union. 
Reflected.—Light reflected from Welsbach=1.7 x light reflected 
from slit union. 
Efficiency 94 per cent. 


Globe over Welsbach. 


Direct.—Light from slit union=2.15 x light from Welsbach. 
Loss due to globe 74.2 per cent. 
Reflected.—Light reflected from slit union=2.30 x light reflected 
from Welsbach. 
Efficiency 93.5 per cent. 


ni : x) . 


i 
Ua 


ni 


A hey 
sf +k i i ie 


‘ 
‘ah 
:s it 


er ari ue 
Ohi PA ™s we 
My 1 Oe 


i 


> Vibe 
eee ¢ 


Ln by 


het A 


XVii 
Globe over slit union. 
Direct.—Light from Welsbach=5.3 x light from slit union. 
Loss due to globe 66 per cent. 
Reflected.— Light reflected from Welsbach = 4.7 x light reflected 


from slit union. 
Efficiency Welsbach 88.7 per cent. 


PAPER USED BY MR. CARTER H. Pace, JR., No. 4. 


Welsbach and No. 7 Bray slit union. 


Direct.—Light from Welsbach=1.8 x light from slit union. 
Reflected.—Light reflected from Welsbach = 1.5 x light reflected 
from slit union. 
Efficiency 83.3 per cent. 


Globe over slit union. 
Direct.—Light from Welsbach = 5.1 x light from slit union. 
Loss due to globe 64.7 per cent. 
Reflected.—Light reflected from Welsbach = 4.55 x light reflected 
from slit union. 
Efficiency 89.2 per cent. 


Globe over Welsbach. 


Direct.—Light from slit union = 2.23 «light from Welsbach. 
Loss due to globe 75.1 per cent. 

Reflected.—Light reflected from slit union = 2.1 x light reflected 
: from Welsbach. 
Efficiency 106 per cent. 


No. 7 and No. 3 Bray slit unions. 


Direct.—Light from No. 3 = 1.05 xlight from No. 7. 
Reflected.—Light reflected from No. 3=1.05 x light reflected from 
No. 7. ‘ 
Efficiency roo per cent. 


Globe over No. 3. 


Direct.—Light from No. 7 = 3.25 xlight from No. 3. 
Reflected,—Light reflected from No. 7 = 2.9 x light reflected from 
No. 3. 
Efficiency 112 per cent. 
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Globe over No. 7. 
Direct.—Light from No. 3 = 3.55 x light from No. 7. 
Loss due to globe 70.4 per cent. 
Reflected.—Light reflected from No. 3 = 3.3 xlight reflected from 
No. 7. 
Efficiency 93 per cent. 


Proportion of unscreened Welsbach light reflected, when compared 
with light reflected from 
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Welsbach in opal globe compared with 
INO) apy slit union, flabby flame, Paper No. 1.-. 90.3 per cent. 
NO; “4 vstif flameé;PaperiN do, 2's. 1062-0 ae 
INO STS eee “stiff flame, Paper No. 3..-. en Uiar Ot 
INOso7 uber a Ceti ame, Papers O.r4) eet OOl0 meme 


No. 3 Bray slit union compared with 


NO.7abray.Siit UniOn a apChp NO. 2 smear et cree 92.9 per cent. 
N OATS ee ‘Sas and globesPapeniNo, 2. 1O th ere 
NOM jo a of ie BapereN 0.53 eet eee 03. Seager 
Noes ‘fo. pA CODE La DeTaIN Qe eaten) Cr Amme eee 
NOG a cour: $i Panere NO Gs ania eee eee T0010 ec ia 


NOsS7 sec ape i, wand <slobes Papenin 0. 4i war’. QAtOs ammec 


NO@7, Dray. Slit UNION] bApCiNIN O.ccem retreat nee tee 100 per cent 
No. 7, 66 6 66 Paper No. Do ieieiele oie eine eto oan oe EOQma: 4 
No.7, “ « ‘tT UPADEL aN ON dene tic eS ee ie he pethe eet 


Average loss due to globe. 
No. 7, 68.8 per cent. 
NOM3 7 UA ipeh cent, 
Welsbach, 74.5 per cent. 


ae 


>4ire 


Per cent. efficiency compared with No. 7 burner burning with 
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REPORT CON BOURNE Ras OR iN tri: 


WRITTEN FOR THE TWENTY-FIFTH ANNUAL MEETING OF THE AMERICAN 
GAS LIGHT ASSOCIATION BY PAUL Doty, 


‘The fact that a number of gas companies, our own included, have 
suffered serious loss in dollars and in prestige from what are known 
as burner stoppages, leads to the presentation of this report, giving 
the results of our experience, including experiment and research, in 
the effort to discover the cause and cure of these troublesome de- 
posits. 

By burner stoppages we mean the phenomenon of the formation 
and growth of the curious deposits on burner tips, often assuming 
tree-like shapes, trunk and branch, sometimes called ‘‘ Christmas 
trees,’ which, when formed, choke the opening in the tip, spread- 
ing and deflecting the flame and much reducing the efficiency of the 
burner, consequently impairing the lighting effect. Incident to the 
spreading of the flame comes the breaking of globes, threats 
of claims and damages and the thousand and one comments which 
those who have passed through the bitter experience have still a 
sorrowful remembrance. 

The cause of these growths was for a more or less extended pe- 
riod an unknown quantity. Since physical examination showed 
carbon or coke to be present as the principal part of the deposit, it 
was believed carbon was the disturbing element. Dr. E. G. Love 
writes in the Journal of the Society of Chemical Industry, Vol. 12, 
May, 31. 1893, p. 433, under the caption ‘“‘Carbon Deposits on Gas 
Burners,” that “these growths are composed practically of pure 
carbon; they are entirely consumed on ignition, and are free from 
iron, which would not be the case if iron carbonyl had a part in 
their formation.” Dr. Love explains in his article the phenomenon 
of the growth of these deposits, and illustrates some of the effects. 
The statement quoted above leads to the query whether iron be not 
present, for Dr. Love admits “up to the present time (1893) I have 
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not been able to find any satisfactory explanation for this forma- 
tion of the curious growths,” and further “the immediate cause of 
the deposit is the dissociation of hydro-carbons at the high 
temperature attained in the steatite tip, and is doubtless similar to 
the deposition of carbon in the retorts used for ‘fixing’ the 
naphtha vapors. This, however, does not explain the conditions 
necessary to the formation.” 

President Morton writes in the Stevens Indicator for January; 
1896, p. 23, on ‘*Gaseous Compounds of Iron and Nickel with 
Carbonic Oxide and Their Curious Effects on Burner Tips,” etc.: 
‘“‘[t was naturally supposed that these deposits consisted of some 
variety of coke or like carbon compound, but to make sure, some 
of them were sent to Dr. Durand Woodman, of New York, for 
analysis, and when his report came in that the material was oxide 
of iron, it was at first supposed that some mistake had been made, 
as it seemed incredible that iron in any way should have reached 
the burner tips or entered into the formation of these excrescences ” 
Dr. Woodman’s investigation was made for the United Gas Im- 
provement Co, and by the courtesy of the company I give Dr. 
Woodman’s analysis of his examination of the burner stoppage de- 
posits submitted to him: 


USTED GTS, NCO Be oatoe 2 be AT a aie og ne eg eg ay Scie 0.23% 
Residue on ignition 1.30% : Livin Ob apes. Tee 0.79% 
Rett romn Ns eeaaehe Ge SilCawern eee 0.5 1% 
Pioisturerancdwoss dried tate rrOos Gui rete eee 1.58% 
eer Ore OVECiIeTCO COM ie yo. mar tee tne i chate a« 96.89% 
100.00 
Dr. Woodman comments on these deposits as follows: ‘They 


were hard and with a velvety appearing coat of lamp black, the end 
showing the ‘pilot wires,’ between which and the lamp black coat- 
ing was an uncovered space of graphitic carbon. ‘The largest of 
these pieces weighed a little over one-half grain, and the average 
weight of twenty was 0.29 grain.” 

Dr. Woodman supplements his analysis with the foilowing 
appendix : 

‘There are some points in connection with this stoppage ques- 
tion which suggest that while Iron Carbonyl may be and probably 
is the determining cause, there is some other chemical condition 
which accompanies it. 
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‘“‘ For example, in 1888 and in 1892 the testimony agrees on the 
point that difficulty is experienced in maintaining candle power 
when the trouble is on. 

“It does not appear possible that enough Iron Carbonyl could 
be formed from a few boxes of oxide to affect the candle power of 
the gas, either by its presence or by its decomposition at the burner; 
nor that its decomposition should result in the separation of such a 
quantity of carbon. 
pie: According to the work of a German chemist, Guntz, quoted in 
Jr. Soc. Chem, Ind. 11/30/92 p. 909; CO exerts an oxidizing 
action between 212° F. and 600° F. and a reducing action from 
about 600° F. to a red heat. 

‘“‘Lowthian Bell has shown that when oxides of iron, nickel or 
cobalt are reduced by CO, carbon is always set free. 

“(Tt appears to me that the presence of iron from the decompo- 
sition of Fe (CO),, may result in a continuous oxidizing and reduc- 
ing process, whereby free carbon accumulates because of its great 
stability at comparatively high temperatures, even in presence of 
air. 

“Tt is a well-known fact that the presence of a small amount of 
some third substance will in certain cases induce a reaction (‘ cat- 
alytic’), in which it seems to take no active part, or at least no self- 
destructive part, and there is no doubt left in my mind but that such 
a reaction accounts for the large deposit of carbon on the burner 
tips. 

‘‘Guntz further states, that in passing CO over metallic iron, 
finely divided, Iron Carbonyl] results at moderate temperatures; FeO 
and free carbon at higher temperatures. and at still higher, CO, in 
small amount is formed as a product of partial reduction of the 
FeO by CO. | 

‘“‘T believe that these facts and reactions are the basis for a com- 
plete explanation of the formation of Burner Stoppages.” 

The result of this investigation showing that the deposits con- 
tained oxide of iron in part, led to an extended comparison of ob- 
served results, the United Gas Improvement Co. leading in the 
work, and the question resolved itself into ‘“‘where the iron came 
from and how it got to the burner tips.” 

President Morton writes that “extended comparison of ex- 
perience among many companies showed that the deposits on 
burner tips were only formed where iron oxide was used in the 
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process of gas purification. Further observation also developed the 
fact that this formation of deposits at the burner tips was not uni- 
form nor constant, but varied with the condition of the iron oxide 
in the purifiers, and was prevented when a thorough oxidation of 
the iron had been secured, but was notable whenever any reduced 
or metallic iron was present in the mixture.” 

President Morton then speaks of the use and preparation of iron 
oxide, which “in this country is usually prepared from metallic iron 
in the shape of ‘iron turnings’ (borings), by exposing them mixed 
with sawdust to the air, and sprinkling from time to time with 
‘ammoniacal liquors,’ or treating with a solution of ‘copperas’ or 
sulphate of iron. In this treatment there was a risk that the iron 
would not be thoroughly oxidized, and that some metallic iron 
would be present when the so-called oxide was placed in the puri- 
fiers. As soon, however, as it was perceived that the troublesome 
deposit was connected with imperfect oxidation of the iron in the 
purifiers, the remedy was easily applied by simply making sure that 
the oxidizing treatment was continued long enough to secure a 
thoroughly oxidized product.” 

In this connection President Morton having pointed out the im- 
portance of having the iron in a thoroughly oxidized condition, it 
has been suggested a description of the method of manufacture of 
oxide original with the writer while at Paterson, and SOECnET 
developed at Long Branch, would be of interest. 

The introduction of oxide of iron at the Paterson works was un- 
dertaken in the winter season of 1890-91, almost as a necessity to 
overcome the injurious effects caused by the use of a sulphurous 
coal in the manufacture of the gas. Before this time hydrated 
oxide of lime had been used successfully and at a not excessive cost. 
The excess of sulphur in the coal received at this time made the 
cost of purification by lime almost prohibitory; yet such are the re- 
quirements of the service in Paterson, owing to the silk mills, that 
gas containing sulphuretted hydrogen cannot be burned without 
attendant loss and damage. The sulphuretted hydrogen burning 
to sulphur di-oxide, which becomes in the moist atmosphere of 
the silk dye-house sulphurous acid, destroys the dyes and dyed 
material. 

It was at first attempted to make oxide from metallic iron, 
treated with a solution of commercial copperas and sal ammoniac. 
As a result of the use of this material it became apparent there was 
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little real oxide of iron in the mass. A little study will show there 
was no direct cause for the formation of oxide of iron. 
The reactions between commercial copperas and sal-ammoniac 
are expressed as follows: 
(FeSO,+7H,O)+2NH,Cl=FeCl,+(NH,),SO,+7H,O 


Copperas. Sal-ammoniac, Ferrous Ammonium Water. 


Chloride. Sulphate. 
The relative proportions by weight equivalent for a chemical re- 


action are: 
(FeSO,+7H,O)+2NH,Cl=FeCl,+(NH,),SO,+7H,O 
278 + 106 = 126+ 132 + 126 
384 384 
or for every 1 lb. of commercial copperas there should be $26 or 
nearly 2/5 lb.-of sal-ammoniac. Still by this reaction we evi- 
dently do not form oxide of iron from the copperas, but do form 
ammonium sulphate, and moistened metallic iron in the presence 


of an ammonium salt as ammonium sulphate or ammonium chlor- 
ide will absorb oxygen from the atmosphere, forming ferrous oxide, 
FeO, which further absorbs oxygen passing into the higher oxides: 
Fe(with(NH,).S0O,) + O = FeO 
Iron (with Ammonium Sulphate). Oxygen. Ferrous Oxide. 
2keQ ai Oni Fe.Q, 
Ferrous Oxide. Oxygen. Ferric Oxide or Iron Sesquioxide. 
This reaction can also take place in the presence of ammonium 
chloride, as is well known in the formation of iron rust joints: 


Fe(withNH,Cl + O = FeO. 
Iron (with Ammonium Chloride). Oxygen. Ferrous Oxide. 
2h ae 6s Fe©). 


Ferrous Oxide. Oxygen. Ferric Oxide or Iron Rust. 

Ferrous sulphate or copperas also easily takes up oxygen, like all 
other ferrous compounds, forming an oxidized sulphate of iron 
which, when acted upon by sulphuric acid, forms ferric sulphate. 
This is noted when blue (green) vitriol becomes coated with 
brownish spots on exposure to the atmosphere. This substance 
will also absorb sulphuretted hydrogen. The formation of the sub- 
stance is shown by the reactions: 

FeSO, =FeO.SO, 
FeSO, FeO SO 
FeSO 0=Fe0->.9 180} 
=—FaliQ, (SO,), 
Fe,O,(SO;),+SO,=Fe,(SO,) 


3 
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The small amount of real oxide of iron present in the first mix- 
ture led me to study some means of forming oxide of iron, andasa | 
result in June, ’9g1, goo bushels of new material were made, in 
which the sal-ammoniac was used to oxidize the iron alone, and 
ammonia water was used to oxidize the copperas. 


The reactions for the copperas are 
(FeSO,+ 7H,0O)+2NH,OH=(FeO+H,0)+(NH,),SO,+ 7 H,O 


Ferrous Sulphate. Ammonia Ferrous Hydroxide. Ammonium Water. 
W ater. - Sulphate. 


This precipitate is partly prevented by ammonium chloride. 


The precipitate rapidly absorbs oxygen from the atmosphere, 
becoming reddish brown hydrated ferric oxide Fe,(OH), 

es ud) ee as LTC) 
Hydrated Ferric Oxide. Oxide of Iron. Water. 

Long exposure to the atmosphere and much wetting with water 
has converted by this time much of the iron used in the first mix- 
ture to the condition of iron rust, so that when the new mixture 
was added and the whole mass tried, it was found to be successful 
in removing the sulphuretted hydrogen of the gas with economy 
and safety. The mass would on exposure to the atmosphere upon 
removal from the boxes rapidly regain its naturally brownish color, 
a very good proof of the real oxide of iron. A complete absence 
of burner stoppages during this period of the introduction of real 
oxide of iron, would seem to indicate that burner stoppages do not 
result from the use of oxide of iron. 

In February, 1892, the mass having become somewhat dense by 
use, it was considered advisable to make some new oxide of iron 
from copperas; this new oxide of iron and wood shavings being 
mixed with the old mass to lighten the total weight per bushel. 
Wood shavings alone would have served as well for reducing the 
weight of the mass per bushel, but for the purpose of investigation 
and experiment copperas was used. ‘The method pursued and the 
reactions are given below. I believe it is better (safer) to use oxi- 
dized copperas for the preparation of oxide of iron, rather than the 
commercial copperas which was used in June, ’91. The reason is 
shown by comparing the reactions. 

The reactions given above for commercial copperas, ferrous sul- 
phate were, omitting the water: 


FeSO,+2NH,OH =(FeO.H,O)+(NH,),SO, 
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or to amplify 
NH,OH ee eee SC) 


FeSO,+ 
NH,OH | 
| ee 
: OH ,NH 
FeSO,+ |e ee ce er Gp, 
NH,OH OH | NH, 


By combining 


Fee FeO.H,O 


eee ie 
Fe< 4) HeO.H,0 
or we have only the ferrous hydroxide which needs oxygen to 
become ferric oxide— 
FeO = 
FeQ> O=Fe.0; 
If we use oxidized copperas, ferric sulphate Fe,(SO,), we have 
Fe,(SO,);+6NH,OH=3(NH,),SO,+ Fe(OH), 


Oxidized Ammonia. Ammonium Hydrated 
Copperas. Sulphate. Oxide of Iron. 


Fe,(OH),=Fe,0,+3H,O 


Hydrated Oxide of Water. 


Oxide of Iron. Iron. 
Amplifying the equation for ferric sulphate— 
-SO, NH,OH NH, JOH 
5 UW) meeom ry 
Fe - NH,OH . NH, \OH 
-SO,+NH,OH=NH, ° 
SO.+ | 
Fe - MASP ORSE UINDSD 
-SO, NH,OH NH, OH 
—>s0, reCOH 
~ NH,OH NH, OH 
and by combining we have 
3 OH 
Fe<=-OH Fe-O 
OH 


| = | -O=Fe,0,+3H,O 


OF 
FeOH 
OH Fe-—O 


or we now have ferric oxide of iron. 
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As shown above, the ferric oxide is in the condition of hydrated 
ferric oxide, and it is in this condition when it is most valuable for 
absorbing sulphuretted hydrogen. 

To make oxidized copperas, ferric sulphate, Fe(SO,), we have 

6(FeSO,+7H,0)+3H,SO,+ KCIO,=KCl+445H,0+ 3Fe,(SO,), 


Commercial Copperas. Sulphurie Chlorate Potassium Water. Oxidized 
Acid. of Potash. Chloride. Copperas. 


or for proportion we have 
6(FeSO,+7H,O)+3H.SO,+KCIO,=KCl+45H,0+3Fe,(SO,), 
6(278)+3(98)+122=74+ 810+ 3(400) 
1668 + 294+122=74+810+1200 

2084 = 2084 

The final reactions for the formation of the oxide of iron are 
given again: | 

Fe,(SO,),+6N H,OH=3(N H,),SO,-+ Fe,(OH,) 

From the two equations can be derived the proportions by 
weight of the materials used to make hydrated ferric oxide from 
copperas. | 

It will be noted that in the above, metallic iron is not considered. 
In the preparation of entirely new lots of oxide metallic iron must 
necessarily be used to lengthen the life of the mass. Metallic iron 
is converted into oxide as shown above by the use of an ammoniac- 
al salt, such as ammonium chloride; 1£ oz. of sal-ammoniac is suf- 
ficient for 20 lbs. metallic iron, the oxygen being absorbed from the 
atmosphere ; sufficient time (say three weeks) should be ailowed 
for complete rusting. The final mass is made by mixing the 
moistened oxide of iron made from iron with the hydrated ferric 
oxide made from copperas, together with sufficient wood shavings 
wet with water to have the material weigh when first made, about 
50 lbs. per bushel. 

A total of 1,600 bushels of iron oxide was prepared at Paterson 
by the above method and used with success, in that during the 
period of its introduction no burner stoppages resulted, and the 
sulphuretted hydrogen in the gas was completely and cheaply re- 
moved. In 1895 this oxide contained nearly 40 per cent. by 
weight of sulphur. 

In 1897, 1,100 bushels of new oxide were made by this method 
at Long Branch, and put in use in the purifiers with no complaints 
of burner stoppages. In the summer of 1896, 2,500 bushels of a 
commercial oxide had been purchased, and from the use of this 
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oxide came the disastrous results mentioned in the introduction of 
this report. In purchasing the sponge, especial stress was laid 
on the necessity of having the iron thoroughly oxidized, and nearly 
four months elapsed from the date of the order to the delivery of 
the sponge. The material when received was unsatisfactory, in 
that the mass contained unoxidized iron, and every effort was made 
locally to oxidize the iron by theuse of salt water for over a montb- 
It was believed the material could then be used with safety, and 
acting on this belief, the material was put in the purifiers. With 
surprising promptness came disastrous results. Complaints of bur- — 
ners stopped and poor light brought many an anxious care to all at 
interest. ‘Che memory turns to that dark period with sad retro- 
spect. With the disaster full upon us, the efforts of all were exerted 
to remove the cause, already well known, and to minimize the 
effect. The material was at once-removed from the purifiers, box 
after box, and saturated with commercial ammonia water, and 
frequently turned to expose all unoxidized iron to the oxygen of 
the atmosphere. Salt water is effective but slow; ammonia water 
or an ammoniacal salt water is effective and quick. When the 
oxide was replaced in the boxes, the material was covered with 
burlap or coarse cloth, on which was spread a iayer 3 inches thick, 
of clay and loam. Lime has been used also, but clay was found 
quite as effective. What virtue there is in clay, I am not prepared 
to state but it is believed the use of clay was of good effect in pre- 
venting further stoppages. Bowditch, in his work on “ Analysis, 
Purification, Etc., of Coal Gas,” p. 24, writes, “In 18s4, I intro- 
duced the use of clay as a purifier, first and principally to remove 
ammonia without damaging the light-giving constituents of the 
gas, and secondly, to remove sulphur compounds whicn other proc- 
esses failed to effect. Clay removes ammonia from gas as per- 
fectly as acids and metallic salts do. The use of clay does not 
destroy any of the illuminating constituents; it has a remarkable 
power of acting upon certain sulphuretted compounds in gas, SO as 
to render them removable.” A precedent is thus shown for the 
use of clay in the purifiers, but no explanation of why it is effective. 

The treatment with ammonia water and the use of clay removed 
the cause of the stoppages, by reason of the now thorough and 
complete oxidizing of the iron. 

The tips in use at the time of the trouble were the regular E. H. 
lava slit type, and stopped with remarkable quickness. Experi- 
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ments were made to find a tip less subject to stoppages, to mini- 
mize the effect of the iron, with the result that the Bray union jet 
was adopted as the tip least affected. These experiments were 
made by my former assistant, Mr. Tuttle, and from his report 1 
note in the test of the Bray union jet burner compared with a lava 
slit tip, where gas was passed through iron filings at the rate of .75 
cubic feet per hour, at the end of 96 hours, the Bray tip was still 
burning clear, while the slit tip which had begun to choke inside 
of 48 hours was noted giving a streaked and ragged flame under 
moderate pressure. Mr. Alfred Forstall’s paper, read before this 
Association, reported in Vol 10, pp. 94-97, gives a table of com- 
parative values of different burners, and while the Bray union jet 
shows comparatively less efficiency than the slit burners, on p. 95, 
he mentions what our experiments confirm, the property which the 
union jet has “‘ of not stopping up, which may, under certain con- 
ditions, compensate for its lower efficiency.” These conditions are 
surely present when stoppages are general, and, in that event, | 
recommend the use of the union jet burner. 

The subject of burner stoppages, while, perhaps, well known, and 
much discussed by comparison of experiences, has little heretofore 
printed literature. I find in the American Gas Light Journal, for 
May 2, 1887, p. 280, a report of the meeting of the Ohio Gas Light 
Association, where Mr. Eugene Printz read his paper on the 
“Causes and Prevention of Stoppages in Burner Tips.” Mr. 
Printz gives as a cause for the stoppage of the burners, the pres- 
ence of bisulphide of carbon. ‘‘ We have here then, not only a 
cause for the stoppage of the burners, but a reason for the sulphur 
fumes that are complained of at times. The carbon of the bisul- 
phide being deposited, the sulphur unites with the hydrogen, to 
pass through or from the burners as the sulphide of hydrogen. 
Mr. Printz suggests the precaution “to take out or decompose the. 
bisulphide before the gas enters the lime or oxide of iron purifiers. 
As a suggestion, let the gas be passed through an iron retort filled 
with a loose clay material, heated to about 500° temperature by 
utilizing the waste heat from the furnace. It is not.likely, in 
this case, there would be a recombination of the hydrogen with 
carbon, and sulphur dropped as pure sulphur, or possibly a monox- 
ide of carbon would form, which, while not a light producer itself, 
might be useful as a heat producer, and thus have a tendency to 
increase the illuminating power of the gas.” 
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This subject was raised again in the question box of the Ohio 
Gas Light Association, by the question: “‘ What is the cause of the 
lava tips fouling when the gas shows clean by the usual test ?” 
The question was discussed by Mr. Faux, Mr. Printz, and the 
President, Mr. Faben, and the reason assigned to the presence of 
bisulphide of carbon, which, however, was not considered conclu- 
sive. 

It is believed bisulphide of carbon is present in minute quanti- 
ties, if at all, in carburetted water gas, and burner.stoppages have 
been most prolific with this kind of gas. Bisulphide of carbon is 
believed, therefore, not to be the determining or chief cause of the 
stoppages. Mr. Printz gives unknowingly, perhaps, a means for 
the removal of iron carbonyl, the real cause; unknowingly, for in 
1887 iron carbonyl had not been discovered, by suggesting the 
passage of the gas through a heated retort, for as we now know, iron 
carbonyl is decomposed at a temperature below 500° into carbon 
monoxide and iron. 

The application of heat, in purification, dates back much further 
than the above, for the Quarterly Journal of Science, London, for 
July, 1872, p. 396, mentions a method by which coal gas can be 
readily freed from sulphur, namely, “ by heating the gas to redness 
when the sulphur will combine with hydrogen to form sulphide of 
hydrogen, which can be easily removed by passing through a pu- 
rifier containing oxide of iron. When coal gas, containing 30 
grains of sulphur in roo cubic feet, was passed first through a red 
hot tube, and then through an iron purifier, the sulphur was re- 
duced to 5 or 6 grains. The heat did not injure the quality of the 
coal gas, as by passing gas of 14.91 C. P. rapidly through a tube 
heated to dullredness, the illuminating power was found to be 15.1 
C. P., and a still hotter tube increased the Hone 16/0Cs res 

Our trouble with stoppages having been overcome with the oxi- 
dizing treatment of the iron, and our consumers satisfied with 
burner tips that did not require too frequent renewals, our experi- 
ments led us to investigate the subject of the presence of the iron 
in the gas. 

The discovery of iron carbonyl was made in 1891, independently, 
by M. Berthelot and Messrs. Mond and Quincke. M. Berthelot 
communicated to the Comptes Rendus, 112, 1343-1349, reported 
in the Journal of the Chemical Society, Vol. 60, 1891, p. 1427, under 
the title, “A Volatile Compound of Iron and Carbonic Oxide,” 
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also reported in the London Journal of Gas Lighting, September 1, 
189r, under “ Iron Carbonyl,” a statement of the results of work- 
ing with carbonic oxide, whereby he has obtained a new compound 
of this oxide and iron. 

Metallic ironreduced from a precipitated ferric oxide at the lowest 
possible temperature, or from ferrous oxalate by heating and sub- 
sequent completion of the reduction in hydrogen, is acted on by 
carbon monoxide, at a temperature of 45° C., the gas after passing 
over the iron, containing sufficient iron to cause it to give a brighter 
flame than is usual. The flame has a characteristic spectrum, and 
deposits iron (partly oxidized) upon a piece of porcelain thrust into 
it. On passing the ferruginous gas through a narrow heated tube, 
a ring of iron containing a little carbon, is deposited. The metallic 
mirrors formed in this way are readily soluble in dilute hydro- 
chloric acid; the solution affording the ordinary reactions for iron. 
M. Berthelot expects that this discovery will prove of great practi- 
cal importance. He calls the new compound “iron carbonyl.” 

In the Journal of the Chemical Society, 1891, Vol. 59, p. 604, 
Mond and Quincke published a paper entitled, ‘‘ Note on a Vola- 
tile Compound of Iron and Carbonic Oxide.” President Morton, 
in the Stevens [Indicator for January, 1896, refers to the article, also 
to the account published in the transactions of the British Associ- 
ation for the Advancement of Science, 1891, p. 602. Mention is 
also made of these experiments in the Journal of the Society of 
Chemical Industry, Vol. 10, 1891, p. 644. President Morton writes 
that Mond and Quincke “ relate how they have succeeded in form- 
ing a compound indicated by the formula Fe (CO)., which is pro- 
duced by admitting carbonic oxide to carefully prepared, finely 
divided metalliciron at the ordinary temperature of the laboratory, 
when the gas is absorbed by the metal. When this action has 
continued for 24 hours, the vessel containing the iron is heated to 
about 120° C., when the compound Fe(CO),, or iron carbonyl 
distills off, and is condensed in a freezing mixture at—20° C. asa 
somewhat viscous liquid of a pale yellow color. Its specific grav- 
ity at 18° C.is 1 4664. It distills without decomposition at 102,8° 
C. at 749 mm_ pressure, and solidifies below—z21° C. into a mass 
of yellowish needle shaped crystals. It is soluble in alcohol, ben- 
zine and like solvents, and at 180° C. is entirely decomposed into 
iron and carbonic oxide. Its vapor density is 6.4.” 

The Journal of Gas Lighting for December 1, 1891, under “Iron 
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Carbonyl in Coal and Water Gas,” relates how Sir H. Roscoe 
found iron carbonyl in carbonic oxide, which had been stored in 
an iron cylinder; and he expressed the opinion that it is the cause 
of the red deposit found upon steatite gas burners. Further men- 
tion is made of “ The Metallic Carbonyls” in the London Journal 
for June 28, 1892. In Progressive Age for November 1, 1892, 
under ‘“‘ Iron in Gas,” I note: ‘“* At the November meeting of the 
Chemical Society, a paper of considerable interest was presented 
by Sir Henry Roscoe and Mr. Scudder on the action of water gas 
upon iron, says the London Gas World. On the occasion of cer- 
tain experiments on the use of water gas, with Fahnehjelm’s combs, 
it was observed that when the gas had impinged upon the comb 
for some hours, iron oxide had become deposited on the magnesia, 
and had materially diminished the lighting power. The iron was 
in the water gas itself, and could not be filtered out by cotton 
wool; it was, therefore, present ina volatile form. In another 
series of experiments, water gas was stored in a steel cylinder at 8 
atmospheres pressure. If the gas were used immediately, there 
was no change in the color of the flame-or in the composition of 
the gas; but if it remained stored for a month, the flame produced 
by means of a steatite burner was brightly luminous, and a Fahne- 
hjelm comb was at once covered with a yellow coating of iron oxide, 
showing that the gas contained much more iron than at first. If 
the gas were led through a gas combustion-tube, and this tube 
heated, a black metallic mirror was deposited, consisting of iron 
free from carbon, arsenic or antimony, If cotton wool were put 
between the jet and the place where the mirror was deposited by 
heat, the flame was non-luminous, while the cotton wool was 
blackened. A porcelain slab put in the luminous flame became 
covered with a film of iron or of iron oxide. 

“The weight of iron, deposited in the form of a mirror, and 
upon the cotton wool, corresponded to 2.4 milligrams of iron per 
litre of gas, or to a little over x grain per cubic foot. The water 
gas used contained 39 per cent. of carbonic oxide.. The volatile 
iron compound was, no doubt, the iron carbonyl of Mond and 
Quincke, and was easily condensed on passing the filtered gas 
through a U-tube cooled by ice. Ordinary coal gas contains some 
carbonic oxide, and this causes it to take up traces of iron, which 
is the cause of the superficial deposit upon steatite burners. Dr, 
Thorne said that he had found compressed coal gas stored in a 
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steel cylinder to contain iron. He had been led to inquire into 
this by finding that the lime cylinder of his lime light was some- 
times covered with a brown deposit. 

‘«In Nancy, M. Guntz has recently been working at the same sub- 
ject. He found that the gas burners became coated after 40 to 100 
hours, with a deposit which was at first white, then rose-colored, 
and finally red. He also found that iron oxide was deposited on 
all objects long exposed to the products of combustion. He con- 
cluded that Nancy gas must contain iron in a volatile form, proba- 
biy Mond and Quincke’s iron carbonyl produced by the action of 
carbonic oxide on finely divided iron. In Nancy, iron is added to 
Laming’s purifying mass, in the form of filings; these are first con- 
verted into sulphide by the moist air and free sulphur, and this be- 
comes oxidized into oxide of iron. But before this occurs, the 
excess of metallic iron and the 4 to 5 per cent. of carbonic oxide 
in the gas may act on one another and form the iron carbonyl.” 

The London Journal for January 10, 1893, refers also to M. 
Guntz’s communication respecting the probability of the presence 
of iron carbonyl in coal gas. This hypothesis is supported by the 
~ act, vouched for by M. Guntz, that in a town on the outskirts of 
the city of Nancy no ferruginous deposits of the kind described 
were perceived before the local gas works began to use the purify- 
ing mass before mentioned. A few days after the change had been 
made, the lamp glasses became reddened by deposits of oxide ot 
iron. 

Co-incident with our stopped burners, our Welsbach mantels 
became stained with the reddish deposits of oxide of iron and on 
this point I note from the London /ournal for March 20, 1894, 
“all these incandescent burners show a marked deterioration in 
lighting power after being some hours in operation with water 
gas; the Auer mantels which retain their efficiency the longest, 
requiring replacing after 200 hours’.use. This rapid deterioration 
is due to a deposition of a film of oxide of iron on the surface of 
the mantel. It has been proved this deposition of oxide is due to 
the presence in water gas of iron carbonyl—Fe(CO),—the com- 
pound discovered a few years since by Mond. It is, therefore, 
satisfactory to have discovered a method of removing the iron com- 
pound from the gas. Heating the gas toa temperature of decom- 
position of the carbonyl appeared impracticable ; but it was found 
that concentrated sulphuric acid completely and rapidly absorbed 


XXXIV 


the iron compound from the gas. A small cylindrical revolving 
scrubber was constructed of lead, with lead baffle plates within, 
and used, when half filled with strong sulphuric acid, to purify the 
water gas. About 3,500 cubic feet of gas was purified by from 
2 lbs. to 3 lbs. of sulphuric acid; and the waste dilute acid was 
not valueless. The water gas so purified did not produce a de- 
posit on burning; and an Auer mantel was found to last upwards 
of 400 hours without appreciable diminution in its power of emit- 
ting light. ‘The passage through the sulphuric acid appeared to 
have increased the efficiency of the gas. With this preliminary 
purification therefore, water gas seems well fitted for use in an in- 
candescent system of lighting.” 

The water gas referred to above will be at once recognized as. 
uncarburetted water gas, the use of which has not found adoption 
to any considerable extent. Butterfield’s Gas Manufacture, p. 136. 
speaks of the necessity of the removal of iron carbonyl, contained 
in small quantities in cold water gas. ‘This compound causes a 
deposit of iron oxide on the mantels or combs used for emitting 
light, and rapidly reduces their efficiency. It has been proposed to 
remove the iron carbonyl by passing the gas through strong sul- 
phuric acid, or by heating it to a red heat at a point near the place 
of combustion, and H. Strache, of Vienna, has patented schemes 
for purifying water gas by these means in Germany.” The London 
Journal for Gas Lighting for March 27, 1894, notes, ‘‘ that Herr 
H. Strache, of Vienna, has patented in Germany methods for the 
removal of the ironcompound which causes the troublesome depo- 
sition of iron oxide on the mantels of incandescent burners consum- 
ing water gas. He mentions in the specifications the method of 
washing the gas with acid, and also the decomposition of the iron 
carbonyl by passing the gas through red hot tubes, a plan he con- 
sidered impracticable at the time of writing his paper. By the 
first process the iron carbonyl is converted into a soluble salt by 
the acid; by the second, the iron is deposited in the heated tubes.’” 
The London Journal for July 13, 1897, p. rt1, notes again Herr 
Strache’s patent for removing gaseous iron compounds from water 
gas. ‘This invention, under date of July 31, 1896, “relates to appa- 
ratus enabling the water gas to be purified by bringing it into con- 
tact with concentrated sulphuric acid, over as large a surface as. 
possible—first drying the gas by the acid, which runs away after 
having served for taking up the iron.” 
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The removal of iron carbonyl from carburetted water gas by sul- 
phuric acid cannot safely be done except in special cases where 
the gas is used for fuel exclusively. Sulphuric acid removes the 
hydrocarbons as well as the iron, and thus destroys the value of 
the gas as an illuminant. Removal by heating is impracticable cn 
a large scale, but this method can be used in the laboratory for 
quantitative analysis of the gas for iron carbonyl. A number of 
such analyses have been made at Long Branch by Mr. Tuttle, who 
writes in his report, ‘‘the presence of iron carbonyl may cer- 
tainly be determined by passing a quantity of gas slowly through a 
glass tube heated above 180° C., and then washing out the tube with 
aqua regia, diluting the acid with water, adding ferrocyanide of 
potassium and heating when, if there be any iron present, a light 
blue color will be formed, which soon turns into a deep blue; or if 
the acid be neutralized by ammonia water and ammonium sulphide 
added, the iron if present, will come down at once ina dark precip- 
itate. This test may be made quantitative by using a measured 
volume of gas and a tube long enough to insure a complete 
decomposition of the iron carbonyl and then burning and weighing 
the precipitate brought down by ammonium sulphide. A bath of 
boiling cylinder oil (above 300° C.) may be conveniently used with 
a U-tube to obtain a steady sufficiently high temperature.” 

Results of two quantitative analyses show 500 milligrammes and 
485 milligrammes, or 7.5 grains per 1000 cu. ft. gas. It will be 
noted these quantities are only 1/140 of the amounts reported in the 
Progressive Age. The experiments we report were made in Janu- 
ary, 1897, at a time when the gas gave no trouble with burner 
stoppages. The quantity would be much greater, therefore, when 
stoppages were prevalent. From these experiments we believe that 
iron carbonyl is always present to a greater or less extent in water 
gas, owing to the carbon monoxide present and its affinity for 
metallic iron, not only the iron in the purifiers, but the iron of the 
mains. The presence of hydrogen also assists in the formation of 
iron carbonyl. In this connection the formation of carbony] may 
come from another source, viz., the admission of oxygen or air to 
the purifiers for revivification of the oxide of iron zm sztu. It 
is stated by Fenton, Notes on Qualitative Analysis, p. 25, that 
“sulphides heated in a current of air (oxygen) evolve sulphur 
dioxide.” This statement is significant for if (FeS+O0,=Fe+SO.,) 
iron sulphide and oxygen form sulphur dioxide, free iron is libera- 
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ted and two constituents of the gas become possible sources of 
danger. A comparison of experiences of companies using “ nitrog- 
enated oxygen” in purification and having burner stoppages 
would be of interest. 

Iron carbonyl opens up a new field for investigation and this 
report prepared at the request of your Research Committee, is sub- 
mitted to present the subject. Iron carbonyl 1s somewhat analo- 
gous to naphthaline, in that I believe it is always present in a 
greater or less degree in either kind of gas. The secret of success 
with naphthaline is to hold it in suspension in the gas until the 
burner is reached, where it is valuable as an illuminant. With 
iron carbonyl the gas should carry it past the burner, so that the 
iron formed by decomposition is dissipated in the air surrounding 
the flame. 


Pipe GA NOTES ON PURIFICATION, 


WRITTEN FOR THE TWENTY-FIFTH ANNUAL MEETING OF THE AMERICAN 
GAS LIGHT ASSOCIATION BY HENRY A. MATHER, 


Before considering methods of chemical treatment of iron puri- 
fying materials, a review of the various formulas of the reaction 
between sulphuretted hydrogen and hydrated oxide of iron, is per- 
tinent to a better understanding of this especial department of gas 
making. | | 

The familiar King’s Treatise (1) uses the formula Fe,O;.3H,O to 
express the hydrated oxide of iron, and combining one molecule 
of this hydrate with three molecules of hydrogen sulphide pro- 
duces the equation :— 


Fe,O,.3H,0+3H,S=2FeS+S+6H,0. 
Regeneration is expressed by— 
2FeS+3H,0+30=Fe,0,.3H,0+25S. 
These equations have been accepted by many technical and 
chemical writers, evidently without investigation. 


Edmond Borias in his Treatise on Gas Manufacture (2) writes 
the equation— 


Fe,0,3HO+3HS= | ped ys 6HL0. 
Mr. Wm. Mooney (3) differs from these eminent authorities, 
showing the absorption of sulphuretted hydrogen as follows :— 
Fe,0,+3H,S=Fe,S,+S+43H,O 
Fe,O,+ H,S=Fe,0,+5+ H,O 
He expresses regeneration by the equations 
Fe,S,+30=Fe,0,+58, 
\ Fe,0O,+0=Fe,O,; 
Itis difficult to account for this theory on any grounds, especial- 
ly as he says that the “second equation in each case is probably 


(1) King’s Treatise on Coal Gas, Vol. II, Part [V, Chap. III, pp. 17 and 18. 
(2) Traité de la Fabrication du Gaz, par Edmond Borias, Edition 1800, pp. 282 and 283. 
(3) American Gas Engineer and Superintendent’s Handbook. Edition 1858, page 80. 
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the more correct.” The water of hydration is omitted for the sake 
of convenience. 

Another technical writer contends that using Laming’s mass the 
carbonic acid gas having greater affinity for the oxide of iron unites 
with it in the purifying box, the sulphuretted hydrogen combining 
with the lime. In revivification the carbonic acid goes off into the 
air in the most accommodating fashion. 

As all of these equations require the formula Fe,O,.3H,O they 
are of little practical value for there is no such hydroxide in use for 
gas purification at present, for hydrated sesquioxide of iron loses 
part of its water of hydration unless it is kept under water. The 
hydroxide prepared from copperas when freshly precipitated is 
chemically expressed by Fe,O(OH),,and bog iron ore is Fe,O(OH).,. 
The hydroxide prepared from borings is probably the same as bog 
ore. 

Perhaps the most authoritative reaction is that given by Mr. W. 
J. A. Butterfield (4) in his Chemistry of Gas Manufacture, thus :— 

Fe,O,.H,0+3H,S=Fe,S,+4H,O and secondarily, 
Fe,O,.H,0+3H,S=2FeS+S+4H,O 

Quoting Mr. Lewis T. Wright (5) he continues “that from 17 to 
30 per cent. of the sulphuretted hydrogen is taken up in accord- 
ance with the second equation and the remainder in accordance 
with the first.” Mr. Butterfield expresses revivification by:— 

2Fe,S,+ 30,=2Fe,0,+35, 
12FeS+90,=6Fe,O,+65, 

Sulphuretted hydrogen or hydrogen sulphide undoubtedly com- 
bines in other forms with the hydroxide of iron, but these reactions 
are the major ones. Hydrogen sulphide isa feebly exothermic 
compound, but its combination with the hydroxide produces no 
rise In temperature, on account of the small percentage present and 
the large condensing surface of the third box as well as the contact 


with the separated water of hydration which undoubtedly absorbs _ 


much of the heat of the gas as well as the heat of combination. 

A few years ago little attention was paid to the state of hydra- 
tion of the iron, and sawdust was used as the only diluent because 
of the greater surface exposed to the gas. Sawdust possesses 
more disadvantages than advantages however, because in a layer 


(4) Gas Manufacture. W. J. Atkinson Butterfield. Ed. 1896, pp. 90 and 96. 
(5) Journal Chemical Society, 1883, p. 156. 
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of more than 16” in depth it seldom does good work, the back 
pressure incident to the fouling of any oxide necessitating a change 
before it is wholly saturated. With a deeper box the space lost 
between the trays more than balances the advantage of extra sur- 
face. The diluent in most general use to-day is planer chips, for 
the chips combine decreased weight with greater strength. ‘lhe 
porosity of such an “oxide” remains scarcely impaired until the 
oxide is fouled and the purifying box may be filled to its capacity 
without trays. 

The purifying value of a bed of oxide depends on the percentage 
of hvdrated oxide present, the state of division of that hydroxide, 
and the ability of the bed to keep its porosity. The percentage of 
metallic iron originally mixed is scarcely a proper consideration 
unless the iron is wholly oxidized. It is not necessary that more 
than sixty per cent. of the iron should be hydrated, but any metal- 
lic iron present should be at least coated with oxide so that burner 
stoppage may be avoided. 

A recent German writer claims that the rate of progression of 
foul gas through oxide should not be more than one-fifth of an inch 
per second. Mr. J. A. P. Crisfield (6) has reduced the calculation 
of the necessary purifying surface based on the make of gas per 
hour to a convenient formula for ready reckoning, so that gas com- 
panies contemplating extensions are not obliged to consult experts 
before placing their contracts. 

I wish to direct the attention of those superintendents who are 
hampered by limited purifying surface to the paper written by your 
Secretary. Mr. A. E. Forstall (7), for the last meeting of the Asso- 
ciation. Until this paper was read, scarcely anyone had thought 
there was any field for investigation in the application of dry heat 
to purification. Many had attempted to admit steam with the gas, 
nearly always with poor success, and many have found it advisable 
and necessary to keep the purifying house warm in winter, but Mr. 
Forstall’s plan of heating the gas only at the point of contact is, I 
think, the first effort of its kind. I understand that one of the New 
England works has been passing the gas at a higher temperature 
than usual from the condenser for some little time, but unfortunately 
I am unable to give any figures on the result of this method. ‘The 
average temperature of the gas at the point of contact to-day 


(6) Proceedings of the American Gas Light Association, 1893, Vol. 10, § 2, p. 217. 
(7) Proceedings of the American Gas Light Association, 18¢6, Vol. 13, p. 201. 
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is 70°F. Mr. Forstall kept the temperature at g5°-100°F. at the 
outlet of the box. That it is expedient to supply heat to this 
reaction may easily be ascertained in the laboratory. Within cer- 
tain limits the temperature, from a strictly chemical standpoint, may 
be increased to advantage, beyond the usual practice of to-day. 
I doubt if it would ever be advisable to carry the temperature 
above 150°F. even if this increase would be practicable. It should 
be possible to figure as accurately and as quickly on the tempera- 
ture necessary to insure purification at any rate per hour with 
a given surface, as Mr. Crisfield has figured on necessary surface. 
Naturally any change in the temperature at the purifiers would in 
most cases entail a change in the method of reading the meter at 
the works unless condensation of some kind should follow the puri- 
fiers. ; 

Unfortunately the conditions of most gas works are such that a 
catch layer of ashes, breeze, shavings or other porous material is 
necessary to protect the oxide from tar and like compounds. Tar 
will so quickly ruin a bed of oxide that it is cheaper to take it out 
than to use the oxide as a scrubber. The position of the catch 
layer beneath the oxide is hardly the best for good work because 
the separating water of hydration keeps it continually moist. 
Theoretically the condenser removes the last trace of tar or oil, but 
practically the catch layer is found thoroughly saturated after the 
third change. If the old boxes could be kept in position after new 
ones are built, or doubled into two instead of four, it would save 
money and time to use them as catch layers. 5 per cent. of tar will 
injure oxide, and in many cases 8 per cent. will ruin it irretrievably. 
The removal of the catch layers from the purifying box would 
effect a considerable saving in room which would be available for 
oxide. This would mean fewer changes and ‘4 saving in labor. 

Regeneration in the purifying boxis constantly becoming the more 
general practice. With but few exceptions it has not been very 
successful. The discussion of its value has developed two parties, 
one of which favors the exhaust process, either steam or power, 
drawing air down through the inlet and out, and the other side pro- 
poses to blow air, either with or without steam, up through the box. 
There are undoubted advantages to be gained from some method 
that will enable a bed of oxide to be kept in its position until all or 
nearly all of its capacity of absorption has been used. The con- 
tinued molecular movement in the purifying box -both in puri- 
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fication and revivification has undoubtedly been responsible for 
some of the successes and some of the failures. Anyone who 
wishes to ascertain for himself the effect of this motion on a body 
of oxide may find it instructive to place a measured tube in 
position as.a purifier, pass foul gas through until the mass is satur- 
ated, and then revivify by both methods, As far as laboratory ex- 
periment is a criterion the blowing up process is the better. 

Regeneration in the purifiers is admittedly but a labor-saving de- 
vice, and even its warmest advocates admit that the bed must be 
changed after the third or fourth reviving. If there are to be 
twenty changes or more, then regeneration in the box even 
under stress of complete removal after the third change would be 
an economy. My argument in this case concerns itself with the 
necessity for so many changes of the box even under the worst 
conditions. The practice of admitting one to two per cent. of air 
with the gas has been proved economical in so many cases that 
ample data may be had from a number of sources. Mr. Forstall’s 
method of heat at the point of contact certainly saved him a num- 
ber of changes, for his average purification between changes for a 
year before the adoption of this method was t0,000 cu. ft. per 
bushel, using one and one-half per cent. of air, and his average 
with heat was 30,000 cu. ft. or more, thus saving him every third 
change at least. Using all the methods available for purifying 
more gas between changes it would seem that the necessity for re- 
generation in the box would almost disappear, except in a few cases 
where room is at a premium. In the samples of spent oxide from 
works using a regeneration zw situ process, the particles are more 
agglomerated than usual, as if the heat had at some time quite or 
nearly reached the fusing-point of sulphur. This in itself is 
a cause of the exhaustion of some beds of oxide, the particles of 
fused sulphur forming coatings on the outside of particles of oxide 
and preventing further contact with the gas. 

A few of the English gas works use a method of floor revivifica- 
tion, which is also in use here in this country to a limited extent. 
Old purifier trays, or new ones, of yellow pine, conveniently made 
at the works, are so supported from the floor or ground as to per- 
mit a circulation of air beneath the bed of oxide. This circulation 
stimulates regeneration in a manner similar to the action of a 
draught on fire. After exposing a 30-inch bed for a few days on 
this platform, it will be noted that the oxide has stratified into three 


xlil 


layers. Regeneration is nearly complete at 12 inches from the 
bottom and 6 inches from the top and a 12-inch layer in the 
middle is still foul, thus proving that regeneration from the bottom 
proceeds at double the speed of top regeneration. When the bed 
must be turned over, two-thirds of the foul oxide is thrown on the 
trays, then all the regenerated oxide, then the remaining third of 
foul oxide, or, all the foul oxide is thrown on the trays with the 
regenerated on top. This method should be in more general use, 
for it saves half the time and labor of the present practice, and 
costs very little to introduce. 


Riis epaaesislorlINTOUSE PIPES. 


WRITTEN FOR THE TWENTY-FIFTH ANNUAL MEETING OF THE AMERICAN 
GAS LIGHT ASSOCIATION BY FRED. B. WHEELER, 


Every superintendent of a gas company has heard the complaint, . 
“The pressure is poor at our house.” Investigation of the trouble 
has frequently proved the cause to be due to accumulations of 
rust in the house pipes, the obstructive matter being variously dis- 
tributed through the pipes, the riser ell, and the leader pipe from 
meter to riser. 

The superintendent, in cleaning out the rusty matters from the 
house piping, has often been astonished at the great quantities of 
rust blown out, several cigar boxes full sometimes being brought in 
by the foreman as a proof of the thoroughness with which he has 
done the job. The superintendent has sometimes exclaimed: 
“‘ Where did all this come from? Areany of the original pipes left ? 
Have they all gone to rust?’’ Patrick has replied: ‘“ The pipes 
all seem vale good, sir.” 

It is now proposed to investigate, 

First. What does this rust consist of ? 

Second. Where did it come from ? 

The interior of gas pipes may be corroded by rusting in four 
different ways: 

1. In scattered patches. 

2. In a pimply or “ goose flesh”’ way. 

3. In longitudinal grooves. 

4. So uniformly all over that nothing unusual in the inside ap- 
pearance of the pipes can be seen. 

In order to rid the question at the start of several doubtful 
points, the fourth way has been chosen for a careful analysis. 

A large hotel built in the sixties was thoroughly overhauled un- 
der my supervision this Spring. Deposits of rusty matter were 
found quite uniformly all through the pipes, but in the leaders from 
three meters, the deposits were enormous in amount. The pipes 
showed no internal corrosion to speak of, appeared smooth, and in 
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many cases, black inside. About 12 pounds of this rust was care- 
fully collected. 8.68 pounds were devoted to the general series of 
experiments, the balance for special tests. The former were mixed 
together, and quartered down to a small amount, so that the 
mechanical result was a fair sample of the whole. 


Inspection showed the presence of : 


Iron rust. 

. Naphthaline scales. 

Oxidized white lead in scales. 
. Spongy lumps. 

Grit, &c. 

Scales taking shape of pipe. 
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The ‘scales taking shape of pipe” were mostly dislodged by 
hammering, to free all the particles. These scales were black and 
resembled the oxide scales from new pipe, or freshly heated iron, 
cooled in air at the anvil, but were dead black as though acted 
on by moisture to some extent. The whole smelled very “ gassy,”’ 
was dry and dusty. Several crucibles were weighed, filled with the 
samples, weighed again, and heated in a Bunsen flame to a bright 
red heat for one hour each. ‘The crucibles were then cooled and 
weighed again. The loss represents the weight of the contained 
hygroscopic moisture and the volatile matters of the hydrocarbons 
contained as naphthaline and dried, spongy, tarry, iumps, sulphur, 
&c. The average of ten crucibles showed an average loss of 29 8% 
volatile constituents. The smallest loss was 28.67. The largest loss 
was 31.7%, showing not very wide deviation from the average. 
The residue obviously contained iron as sesquioxide, grit, oxide of 
lead, &c. Samples dried in an oven for several hours each showed 
an average loss of weight at atemperature of 180° F. of only 2.14%- 

Digestion in cold absolute alcohol and careful filtration and 
weighing showed a loss of 2.17%, due to absorption of the naph- 
thalines. 

The determination of the amount of sesquioxide of iron present 
with the sulphur and hydrocarbon compounds was found to be 
rather a difficult task obviously. Most of the methods laid down 
in the text books for the determination of the amount of sesqui- 
oxide of iron contained in various ores are not properly applicable 
to, this determination on account of the numerous sources of error 
that creep in, and especially to the difficulty in preventing some. 
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of the iron from oxydizing away in reducing the ferric solutions 
to ferrous ones for quantitative work. 

The methods have to be performed under a current of CO gas, 
have to be cooled rapidly, air-free water must be used in all the 
operations, so that after numerous trials of different methods, the 
rule of Fresenius was adopted, the precipitation of the iron asa 
hydrated sesquioxide. 

The weighed samples were digested in warm hydrochloric acid 
for a considerable time, the whole contents of the beakers were 
transferred to porcelain evaporating-dishes and mixed with an ex- 
cess of strong ammonia. ‘The solution was then raised to the 
boiling point, decanted repeatedly into a filter, washed profusely 
with hot water, and dried very thoroughly at 212° F. ‘The filter 
with precipitate was then kept forty-eight hours in a desiccator 
until it showed a constant weight. ‘Lhe filter and precipitate were 
then carefully ignited at a bright red heat for an hour. ‘The cruci- 
ble, after cooling in the desiccator, was weighed, re-ignited, cooled 
again, and weighed for a constant weight. ‘The average of three 
determinations in this way, after deducting the filter ash, was 
69.7%. ‘This residue consisted of anhydrous sesquioxide of iron 
with a small amount of silicaceous matter that was found after 
resolution and filtration to be 0.4%, leaving as sesquioxide 69.3%. 

To determine the sulphur trioxide, a solution of hydrochloric 
acid with the rust was boiled, filtered, bromine was added, the 
solution was boiled again, an excess of normal solution of barium 
chloride was added and the whole boiled again for ten minutes, 
After thorough stirring, the solution was filtered and the filter 
washed with hot water until alkaline. The precipitate was dried, 
weighed, ignited, and weighed again as barium sulphate. The 
amount of this sulphate multiplied by its combining number 0.343 
gives the sulphur trioxide. 7he amount present was found to be 
3.51%. The first precipitate from the hydrochloric acid solution 
was dried at 212° F. The temperature being raised to 220° F., 
sulphur fumes were given off, showing the presence of sulphur either 
as a residue of SO,, as CS, or possibly some free sulphur. These 
fumes crystallized on a cold watch glass in minute needles. This 
first precipitate was then digested with bisulphide of carbon in the 
same manner as in determining the sulphur in used sponge. Asa 
result, an additional 1.23% of sulphur was extracted. The balance 
of the components of the samples amounting to 21.25% was of 
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course consumable carbonaceous matter with a trace of lead as 
an oxide ‘The average loss of combustible and volatile constitu- 
ents from ten combustion experiments has already been shown to 
be equal to 29.8 per cent. of the whole. From the general analysis 
the same matters are shown to be equal to 30.3 per cent. 

The difference between the two sets fairly represents the error 
of the experiments to be 0.50%; hence the composition of this 
particular batch of rust deposits is made up as fellows : 


Oxidedéady ty bene cain Bae: serie aoe trace 
MOISture ss 0.023 5 Sees as eee ene 2.14 
Silicaceousimatters hi aes eee ee 0.40 
Sulphuresrosides Ace ean) Ree rae oh eee See 
Sulphur Compounds see ere ieee 1723 
Naphtha tiitets > gon: MESSRS a ee crore oe zol7 
SESCQuUTORIMe ar One). oa. he Cee eee 69.30 
Carbon ert se Sera teh. tha k ere eee wecnae, area 20 75 
Errors of experiments: © pete arene a eae mr 
I00.00 


Three things in this analytical scheme will at once catch the 


attention. 
a. The small amount of naphthaline, 
b. The presence of sulphur compounds in quantity. 
c. The large amount of carbonaceous matters. 

As to the first, it is all there was. The sulphur was undoubtedly 
due to twenty years’ use of coal gas with lime purification. The 
carbon will receive attention later on. 

It must not be assumed that all rust in all house pipes every 
where is composed like the above, for it is not; not even in the 
same building. The smallest amount of sesquioxide found in any 
one sample was 24 per cent.; the largest was 79 per cent. The 
quantity of iron contained in the rust of the leaders and risers is 
greater than that in the rest of the same building usually. The 
quantity of naphthaline varies enormously. In this particular 
building under test, the naphthaline in the small house pipes on 
top floors was at least five times that in the leaders, being in one 
case 11 per cent. of the sample. The moisture varies very mark- 
edly, also the carbon content, which last was greater in the leaders, 
keeping step apparently with the iron. Nevertheless, on account 


xlvil 


of the large quantity of rust sampled, and the numerous experi- 
ments, and partial experiments made, it is believed that the analy- 
sis represents fairly well a large average of finds. 

We have now investigated the question: -What does this rust 
consist of? Let us now turn our attention to the second ques- 
tion, Where did it come from? This inquiry can be pursued in 
the same building as before. 

A 1¥%-inch leader pipe from one meter in this hotel had certainly, 
from the way in which it had been built, never been disturbed or 
blown out since the erection of the building. ‘This pipe was a sin- 
gle length, 18 feet long, with a slight trap in it, but no water. The 
contents were dry and dusty. The pipe was lifted down and the 
contents preserved. It contained 8.68 lbs. of rust. One foot of 
this pipe was carefully cut off and filled full of the rust. The con- 
tents of this foot weighed 13.23 oz. Since 18 feet contained 138.9 
oz., the pipe as found was 58.3 per cent. of being actually full 
of rust, or a little more than half full. The empty length weighed 
43-38 lbs. or 2.41 lbs. per foot. A standard new black iron pipe 
weighs by card 2.68 lbs. per foot. ‘The present pipe standard was 
adopted in 1872 at the instance of Morris, Tasker & Co., who 
were then the only mill of any size making pipe here. This firm 
was the only manufacturer of pipe in this country previous to 1870. 
They always had this weight as their standird. This hotel was 
erected by Philadelphia parties, so that it is almost certain that 
Morris & Tasker made this pipe. A comparison of internal and 
external measurements of this length, with full-weight new pipe, 
show a very close agreement. [t can be assumed closely then, 
that the length of pipe in question weighed when new 2.68 lbs. 
per foot. Consequently the loss of weight was 0.27 lbs. per foot. 
This loss was, from careful examination, judged to be equally 
divided between the external and the internal loss by corrosion. 
Then 0.135 Ibs. per foot was the amount of pure metal lost by in- 
ternal corrosion, or a total of 2.43 lbs. This corrosive loss occurred 
in the usual way. The oxygen of the air and moisture, when no 
meter was set, also the CO, present in the gas with the moisture 
of condensation uniting to bring this about. 

As 69.3 per cent. of the rust deposits were found in analysis to 
be iron rust, 8.68 x 69.3 = 6.015 lbs. of iron rust were in the con- 
tents of the pipe, or 4.21 lbs. pure metallic iron, since the combin- 
ing equivalent is 0.70. The difference between the assumed loss 
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of weight and this quantity leaves 1.78 lbs. pure metallic iron, 
which was carried into that pipe and deposited there as rust from 
some point on the works side of the meter. Where did all this iron 
come from ? How did it get there? Was it mechanically trans- 
ported there in the gas as fine particles of iron sponge? I think 
not. The works had only used sponge two years, using lime 
before. Nor is there erosive force enough in the gas to take up 
mechanically particles of iron or rust from the inside of the mains 
to any such extent. It is my belief that it came from the presence 
of carbonyl of iron in the gas in minute quantities. 

Berthelot states that carbonyl of iron—a volatile substance —is 
condensible to a liquid at 32° F., acommon enough temperature. 
This fact determined me to attempt to synthetize the liquid car- 
bony! by passing a quantity of illuminating gas—carburetted water 
gas—through glass tubes enclosed in a freezing mixture in amount 
sufficient to form a weighable quantity. 

A coil of %-inch glass tubing of ten turns was embedded in a 
freezing mixture in such a way that the gas from the meter passed 
through the coil on its way to the burner, which consumed about 
4 feet per hour. The temperature was kept at o° F. During four 
days and nights, or ninety-six hours, gas was passed through this 
condenser until 400 feet were registered. Some little trouble was 
experienced the latter part of the time from condensation, so the 
burner was abandoned as unnecessary. This condensation in the 
coil was carefully saved. The tube was shaken full of hydrochloric 
acid, then washed out with the same and hydric nitrate, HNQ,, 
The original condensation was put with these washings, neutralized 
with ammonia and tested for iron with a solution of potassium fer- 
rocyanide. The test gave the Prussian blue of iron content at once. 
Upon reducing the solution and titrating with ammonium sulphide, 
0.436 gram of iron were found for 1,000 cubic feet of gas. This 
gas was regular carburetted water gas with the analysis at time of 
experiment of— 


Illuminants—14.00 
CH.-19.80 
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The purification was by iron sponge, home made, in use some 
time. 

Since making the above experiment it has been brought to my 
notice that Sir Henry Roscoe, in November, 1892, published an 
article in which he stated he had made this experiment, using ice 
around the condenser, temperature about 32°. 

I have repeated his experiment with 200 feet of gas, and making 
the proper calculations, in titration, 0.417 gram was deposited 
per 1,000 cubic feet of gas of practically identical composition. 

There may not have been as much iron in this gas, the reason 
of less iron may have been a manipulative one, or may have been 
_ due to the lesser degree of coid for condensation, about 30° above 
the other experiment These experiments, together with Sir Henry 
Roscoe’s, conclusively prove that metallic iron carried in illumin- 
ating gas as carbonyl may be deposited in the mains or house 
pipes, provided the latter are cold enough and all other conditions 
suitable. 

In the experiment at 32° 0.417 gram was thrown down per 1,000 
feet. As I gram = 0.0353 oz, it would require 1,087,000 feet to 
deposit 1 lb. of iron—the whole to pass through at a point about 
freezing. 

In the 18-foot length under consideration 1.78 lbs. were carried 
in as a deposit, during about thirty years, requiring probably 
1,934,800 feet of gas loaded with o.417 gr. of iron. Many of the 
the winters no gas was used, the balance of the period this pipe fed 
gas toa family. Certainly 3,000,000 feet of coal and water gas 
passed the meter within that time. 

It can readily be assumed then, that in our ordinary temperatures 
met with here, from 20° below to 32° above o° F., carbonyl of 
iron, if present in gas, will deposit more or less, and oxidize into rust 
in all house pipes. The coolest part of a house is the cellar usually ; 
and it is in the cellar piping, the leader pipes from the meters, and 
at the bottom of riser ells, that we find the largest accumulations 
of rust. Our analyses have shown that more iron and carbon are 
found in the cellars than anywhere else, with less naphthaline. 
This is explainable probably in this way: The cold deposits there 
the carbonyl of iron more readily, also the naphthaline; but with 
warmer weather or hotter gas, the naphthaline is carried farther ~ 
along to the burner and consumed, or again deposited in the upper 
stories, as, indeed, we have found it in the case at hand. 
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Can these deposits be prevented? If the gasecus carbonyl be 
kept down to the lowest point in the illuminating gas by the use 
of proper purifying material, there will evidently be less to be 
deposited. If the temperatures of buildings and cellars are kept 
above the critical point of deposition, there will undoubtedly be 
less trouble from this source, although I believe it possible for the 
carbonyl of iron to be thrown down at temperatures considerably 
above the point of liquefaction in the following manner, analogous ~ 
to the action of nuclei in a freezing hquid. Some liquids may be 
kept so at temperatures several degrees below their critical freezing 
points, but if a small particle of solid matter be dropped in, freez- 
ing starts at once, with this particle as a nucleus, and rapidly per- 
meates the whole. So with carbonyl of iron in a gaseous condition 
at temperatures above the critical point of its liquefaction, if parti- 
cles of naphthaline or aqueous vapor be thrown down in the gas, 
they may act as nuclei to drag out particles of carbonyl of iron in 
unstable equilibrium, from the gaseous to the liquid state. These 
may be dropped in a finely divided mist with the naphthaline ; 
that, later, under a change of temperature, is picked up again by 
passing gas and carried on farther, leaving the probably now oxy- 
dized carbonyl as the regular and familiar sesquioxide of iron, or 
red rust, some free carbon and moisture. It is my belief that naph- 
thaline and condensed aqueous vapor deposits are the primary 
causes of much of these rust deposits from this hypothetical and 
mutual interaction. 

If the literature upon the subject of carbonyl be examined, it 
will be found that carbonyl of iron is indeed a volatile substance. 
It is a crystallized solid a degree below 0° F., a liquid at 32° and 
a gas at temperatures above and readily distills over at 212° F 
There is indeed a striking analogy between this substance: and 
many other carbon compounds such as: 

Benzol, solid at 32° F., boiling 177°. 

Bisulphide of carbon, solid at 10° F., boiling 116°. 

Several ether compounds, and singularly enough, water. 

The well-known phenomenon of the condensation of water from 
the gas passing through our mains is now a point to which I wish 
especially to call attention, as bearing vitally upon this question. 
It has, of course, been known that this condensation depends upon 
a fall of temperature below that of the distributing holder, together 
with the tension of aqueous vapor carried. If the flowing gas, at 
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a certain temperature and aqueous vapor tension, drops in temper- 
ature before reaching its destination, there must inevitably be a 
deposit of moisture somewhere on the line. In this regard I wish 
especially to refer to the paper by Mr. W. E. McKay, of Boston, 
read at the Twenty-seventh Annual Meeting of the New England 
Association, February 17,1897; subject, “‘ Temperature.” The aver- 
age August, 1897, ground temperature of the gas issuing from the 
street main at inlet of station meter at one of our stations here, 
the gas having been pumped seven miles, was 74° F. The average 
temperature for the first ten days in August of the dark, cool cellar 
of the hotel whose pipes are the subject of this investigation was 
63°. The gas probably fell then from 8 to 11 degrees upon entering 
this building. The average minimum temperature of the outside air 
in August was 65°. ‘Che average maximum temperature was 82°, 
both on our recording thermometer. This cellar temperature is 
then readily explained. From Mr. McKay's table for water gas, 
saturated with aqueous vapor, a drop from. 74° to 63° would rep- 
resent the deposition of 0.42 lb. of water per 1,000 cubic feet gas. 
The season of 1896, 101,200 feet of gas far from saturation passed 
this meter, leaving in the drip about 3 quarts of water. This water 
was not measured exactly, only estimated, but the facts are brought 
together here to illustrate the point I wish to make which is, that 
aside from the deposition of any naphthaline particles, there was a 
continual deposition of condensed aqueous vapor in the pipes, of 
course in the form of a fine mist. Now 4 of all the gas passing 
through the meter on this leader pipe went through in the three sum- 
mer months, hence to account for the total amount of extra metal- 
lic iron carried in during thirty years, there must have been during 
the summer season, also, a deposit of carbonyl of iron, which was 
carried down by the condensing aqueous vapor, as well as by any 
naphthaline. Naphthaline has always been a bugbear and an er- 
ratic thing. I believe that the extremely volatile carbonyl of iron 
also is a thing of vagaries—with its solid state at -1° F., Jiquid at 
32° F., and gas the balance of the time, but decomposing at 
e500; 1 * 

* Note oN TEMPERATURE DIFFERENCES.—Mond & Quincke give the following Vemper- 


atures ; they used pure CO gasand metalliciron: | 
Liquid at -20.09 C. = -4.0° Distills over at 102.89 C. = 217° F. 


Solid at -21.09 C. = -5.8° F. Decomposes at 180.09 C, = 356° F, 
I found, using carburetted water gas: mite 
Liquid at 0.09 F. Solid at -1.0° F. Distils over at 212° F, 


These differences, quite uniform, are 49+ F., and show the advancement of the critical 
points by mixture. 
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We have found in this investigation that rust deposits in house 
pipes contain about 69.3 per cent. of rust, Fe,O,, or 48.5 per cent. 
pure metallic iron, a considerable quantity of which is carried into 
the pipes by the gas itself, due to the presence therein in an unsta- 
ble condition of carbonyl of iron. This action can be readily pro- 
duced experimentally by use of freezing mixtures. The action 
takes place in cold weather, also upon drops of temperature, and 
is hypothetically helped by the presence of particles of naphthaline 
and aguevus vapor, also probably to some extent by friction in the 
small house pipes. The amount deposited can be decreased by 
the use of good purifying material, by keeping the inside of houses 
warm in winter, by preventing the formation of naphthaline, by 
sending out dry gas, and by keeping down the amount of the use- 
ful diluent CO. Average samples of coal gas contain about 14 per 
cent. of CO, and carburetted water gas has about 27 per cent. 

In the sample case here discussed, water gas had been in use 
ten years, and iron sponge purification two years only. During 
the thirty years that this deposit was growing, the probable 14 per 
cent. CO in the coal gas, and, later, the 27 per cent. CO in the water 
gas, had been slowly doing the work of picking up the iron from 
mains and service and dropping some of it as carbonyl of iron, 
under the proper conditions of instability, in this leader pipe, taking 
up no iron from the purifying material, which was lime only. How 
much of this rust was thrown down during the two years’ use of | 
iron sponge imperfectly oxidized, it is impossible to conjecture. 

It can logically be asked: Why do not our street mains and ser- 
vice pipes clog up with these deposits, if formed as has been as- 
sumed? They do clog up in time, under the suitable conditions. 
I have taken up thousands of feet of service and hundreds of feet of 
3-inch and 4-inch main in Schenectady, for instance, which were 
more or less filled with these deposits. In that latitude, the tem- 
perature runs down to 20 odd degrees below zero for a few days 
every winter, often freezing all around the main, so that the ground 
temperature is lowered to a point low enough for precipitation. 
Schenectady is a coal gas town with lime purification of thirty 
years’ standing. Coal gas, lime purified, with only about 14 per 
cent. CO does not have as great carrying power, of course, for 
carbonyl of iron as water gas, but that it gets in its final work in 
time there can be no doubt. ‘The long familiar ‘ dead end main”’ 
troubles with burner stoppages, so well known to every old coal 
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gas man, need only be cited in this regard to distinctly prove the 
presence there of the iron. 

Let us now attempt to explain the amount of carbonaceous 
matter found in the analysis. This amount was 20.75 per cent., or 
8.68x20.75=1.866 pounds carbon. A small part was undoubt- 
edly due to the presence of a small quantity of drip oil from con- 
densation dred away, and insoluble in absolute alcohol, but the 
major part was undoubtedly due to the decomposition of the 
carbonyl. 

The molecule of carbonyl of iron is Fe (CO),;. Its weight is 
fhenmroosmade-up of Fe=—+6, (CO);=140. ; Consequently the 
amount of iron contained is 28.5 per cent. and CO 71.5 per cent. 
Then for every pound of metallic iron deposited, 2.5 pounds of 
CO are set free. We founda surplus of iron amounting to 1.78 
pounds in the pipe; then 1.78x2.5—=4.45 represents closely the 
amount of CO set free. The greater portion then undoubtedly 
passed over into the gas as CO, the balance was left as a deposit 
of carbon in the pipe. : 

It is always a most interesting thing to meet with the varied 
experiences of other members of our fraternity, so it is with great 
interest that I turn to the proceedings of the Fifth Annual Meeting 
of the Pacific Coast Gas Association, publishedin the September 13th 
number of American Gas Light Journal. ‘The matter referred to is 
the Question Box and the discussion. From this it will be seen 
that the familiar phenomena of rust deposits are well known in 
all their varied forms on the Pacific slope; that their 3-inch 
mains choke up there too; that service pipes are not stopped as 
often as house pipes, which last are very often found full of 
granulated rust, and that in New York city, long before oxide 
purification was known, “ granulated rust the size of gunpowder in 
many cases had partially filled the pipes where they were in active 
service right along, but very seldom where the pipes were out of use.” 

The consensus of opinion of the speakers seemed to be that 
these granulated rust deposits were more often found when the gas 


was on and in use right along; that this granulated rust is not 
found in service pipes as often.as in house pipes, and that the in- 
side of the house pipes did not seem to be affected at all when the 
gas was on all the time, although the pipes were partially filled 
with these deposits. The gas manufactured by the speakers was 
mainly coal gas. All of these opinions bear out the conclusions 
of this paper. 
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RIDDEN FOR THE TWENTY-FIFTH ANNUAL MEETING OF THE AMERICAN 
Gas LIGHT ASSOCIATION BY R. M. SEARLE. 


‘‘We are advertised by our Loving Friends!” Has the Gas 
Company any Loving Friends? Ifnot, why not? And if so, do 
they advertise you? 

I am perfectly satisfied that a community, by careful and con- 
siderate treatment of their every want, can be classed as the Com- 
pany’s Loving Friends. 

We are in the business to make money. Advertising con- 
scientiously and scientifically done, does and will pay as well as 
any investment a Gas Company can make. 

The most valuable and important advertisement a Gas Company 
can have is a neat, commodious office, with a clean. attractive 
front, brightly illuminated at night, wherein stoves, appliances and 
devices of every known kind for the use of gas are exhibited. I 
do not mean by attractive front a gem of plate glass plastered 
with theatrical or circus posters, nor a showroom in which there 
are several back number stoves connected with small pieces of 
white rubber tubing so kinked that the stove will flash back a half 
a dozen times when an attempt is made to light it, nearly frighten- 
ing the customer to death, and creating an advertisement which in 
all probability causes a loss of many a dollar, nor in which the only 
illumination at night is a Jet Photometer back of the safe, while 
the office is a dungeon. We encourage a consumer to illuminate 
his store all night for the purpose of advertising, and if it holds 
good in his case it behooves us to have the brightest and best illu- 
minated place in the city. 

The word ‘“ Advertising”’ is a broad one. Soliciting business, 
twisting a criticism, or by paint and tinsel, one can make a paying 
advertisement. One should be forever on the alert to convert 
every criticism into an advertisement; if against the company by 
correcting it promptly, effacing its cause, and in all probability you 
will then have a Loving Friend, who will advertise you. 
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Have you ever noticed while spending the evening out a group 
of ladies scoring or praising the Gas Company, either because of 
some slight affront they were dissatisfied and were giving you an 
unprofitable Ad. gratuitously, or praising you because of some plain 
business courtesy they had received at the hands of one of the em- 
ployés? When hearing such remarks has it ever occurred to you 
that you received a very valuable Ad. right then and there; did it 
carry alesson? If against you, did you go home with the determin- 
ation to do better and follow up the criticism by proving to your 
critic that the Company was not at all bad, and ready and willing 
to meet them on more than even terms; and if the criticism was 
favorable did it spoil a good thing and cause you to cease trying to 
still further increase your advertisers ? 

The writer had the good fortune to have a crew of subordinates, 
each and every one a standing advertisement, each man treated as 
though he was a human being, educated to answer questions with 
intelligence, or refer them to some one of the Company who could, 
and I found that each was doing his level best at every opportunity 
to advertise the Gas Company and increase its business. From 
the trencher to the highest man in the Company’s employ, each in 
his class was continually striving if not to make a direct sale of an 
appliance, to at least advertise the merits of our product. Many 
hundreds of little ways would suggest themselves to each in his 
class and if encouraged, one would be very much surprised to see 
the novelty of the different advertisers among the employés. 

Each consumer if properly handled will be an advertiser for you. 
Study your consumers and avail yourself of their good will. Do 
not kill the goose that Jaid the golden egg; treat them just as you 
would like to be treated and you will find that each consumer in 
turn will secure you another. I only wish that I could find words 
to express how really important this one little point is; there are 
others, but 

Mr. A, Editor of the Laborers’ Friend, comes into your office ; 
he is in good faith, probably has an excellent advertising medium 
for reaching the people with whom you could do the most business 
if your Ads. read properly. You have an idea up your sleeve that 
newspaper Ads. are worse than useless; you give him one that reads 
like this: “A gas stove will toast ice cream better than by any 
other method. Eureka Gas Co.” The next morning 5000 of Mr. 
A’s subscribers read this Ad., or don’t read it. I can just imagine 
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the conversation of the average laborer’s family as he runs across 
this Ad. What do I want with a gas stove that toasts ice cream ? 
and the paper is laid aside. A little later Mr. A comes in for an- 
other Ad., you tell him you guess not, newspaper advertising don’t 
pay, you know it don’t, you have tried it and youcannot trace a 
sale to the Ad. that you gave him. 

I think advertising could be safely classed amonst the sciences, 
and like all sciences with study one can soon master it. I am not 
referring to newspaper Ads. entirely, but to every scheme, device, 
deal, courtesy or action that can be twisted into an Ad., or almost 
anything that can be made to do your Company good. 

Another example: Mrs. A has just blown up her gas stove and 
inside of an hour the entire town has heard of it; then, of course, 
it reaches you in your den behind the holder; you say “the game 
is up, no more stoves sold this month.” This is an advertisement 
that perhaps has travelled throughout your entire territory within a 
half an hour. Now for the reaction or boomerang; I suggest a 
double Ad. that will help you out wonderfully. 

First, don’t have a den behind the holder, be up on the main 
street, where you can catch onto things as soon as your neighbor 
does. 

Second, if politic, at once proceed to the printer’s and order 5,000 
dodgers that read something like this (first, of course. obtaining 
Mrs. A’s consent, which you can probably do by making her a 
present of another gas stove): “ Mrs. A, 210 B street. blew up her 
gas stove this morning and she is now arranging dinner on another. 
If this had been an oil stove what then? You all know the rest, 
her husband would go without his dinner to-day.” Now, Mrs. A 
started the agitation of the gas stove question that day, and some 
such method of availing yourself of her accident would prove that 
advertising did pay and your sales would go up instead of decreas- 
ing. 

If an advertisement can injure from a dollar and cents stand- 
point, why cannot other advertisements if properly worded and 
carried out earn you money from the dollar and cents standpoint ? 
It is a rule that works both ways. 

The Gas Company can well afford to lay aside a fixed amount 
per thousand cubic feet if no other unit 1s available for advertising 
purposes, and if a careful record is kept and a study carefully made 
the earnings can be arrived at. 
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We will assume a town of 25,000 inhabitants, with about 3,c00 
consumers on the line of mains. Make a canvass of each house in 
this town for the number of the 3 capped nipples that are sticking 
through the walls of the respective houses and you will probably 
be astonished at the large number your canvass will show up. 
Now here is a word for one of the best-paying investments; for in- 
stance, put an Ad. in the paper that would read about like this; 
““The Gas Company will give away free of charge and place in 
position 1,000 one-swing gilt brackets, burners, etc., complete, not 
more than five to any one house or factory.” Now assume that 
only one-half or 500 of these brackets are used each night and that 
each one in use is consuming three feet of gas per hour and is used 
but one hour per night, this equals 1,500 feet or 547,500 feet per 
annum. Now take your profit figure and see what this would earn 
you. ‘Lhe cost wil] be about as follows: 1,000 brackets, if pur- 
chased in 1,000 lots, $200; freight, $500; labor, tools, etc., $120. 
The estimates I have given of consumption I consider very mod- 
est. If larger consumption exists why then the advertisement pays 
so much better. ‘This costs as an advertisement about thirty-two 
cents per bracket, will last for years and might be termed a com- 
pound advertisement, as for every additional gas jet placed ina 
community just so in proportion will you be advertised. Of course 
if your Company is wealthy you can go into such schemes as this 
on a larger scale, but I simply cite this example to prove that 
advertising must pay. 

The writer was once stopped by a consumer who told him that 
he had just heard that the Gas Company had a splendid advertise- 
ment on a main street ina certain store. The writer went immedi- 
ately around that way to see what advertisement existed that so 
impressed one of his customers and found two broken mantels and 
four badly seared mica chimneys on Welsbach lamps. If the con- 
Sumer considered this an advertisement, and which it surely was, 
what could I think? The first thing was to talk it over with the 
storekeeper and see if it were possible to fix him up properly at the 
prevailing prices. He did’nt feel that he could afford to do it, nor 
did I feel that the Gas Company could have a standing Ad. at such 
a serious cost to its welfare. We fixed him up free. To say that 
he was pleased does not half express it. By dropping a gentle sug- 
gestion to him he did not advertise the fact that we had done the 
work free, but pointed out his improved illumination to his neigh- 
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bors with great pride and created, as I think, one of the Loving 
Friends I spoke of in the opening of the paper. 

Have you ever concentrated three or four women together in a 
back yard or at a kitchen stoop to criticise or praise the handsome 
loaf of bread just turned out of a gas oven in which you had baked 
it yourself because the woman was skeptical as to the work a gas 
stove would do? Say there are four in the crowd, one has a stove 
the other three make up their minds then and there that they must 
have gas stoves too. Inside of six months the four have stoves. 
Have you appreciated that this one loaf of bread, baked on the 
edge of a ditch perhaps, the dough being taken from the same 
batch from which the critical woman was about to bake another 
loaf in a coal stove, which loaf when finished did not compare at 
all favorably with the gas-baked bread, would so advertise you 
when the four had stoves that if time were taken you would find 
that there was a geometrical progression in the increase of stoves 
due to this one advertisement. The connecting of a stove on the 
edge of a ditch, operating it and baking the aforesaid loaf may 
have cost $2 or $3 but I am satisfied that it pays. 

Another great advertisement for gas is a Gas Engine, kept in nice 
order and in perfect running condition by the Gas Company. If 
the consumer neglects to do it you can, in consideration of which 
caring for the engine you can bring a consumer at any time and 
exhibit its work. The fact is, all Gas Engines should be kept in 
perfect order by the Gas Company aside from repairs which can be 
done at a trivial cost. Say your community is a manufacturing one 
and you are visiting a Club some night, half a dozen manufactur- 
ers are around discussing economies and management. Mr. A 
says: “I am going to put in a Gas Engine. I saw one over at 
Mr. B’s, and I am so thoroughly satisfied with it that I have decided 
to put one in.” Now if Mr. B’s Gas Engine had been in bad shape 
Mr. A never would have considered the subject. Here is an 
advertisement that starts you on the road to place three or four 
more engines or lose the sale of three or four. The writer con- 
siders this a serious matter because my competitor, the Superin- 
tendent of the Electric Company, made a very profitable Ad. out of 
a Gas Engine that had no care taken of it whatever and had lost 
the sale to me of some two or three before I got onto the base of 
his argument. One should not merely place an Ad. or assume that 
one Ad. was sufficient for all time, but should keep pounding away, 
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small drives at a time, and, in fact, I can never see an end to the 
advertising part of the business. | 

A few years ago, on every stone fence, barn and newspaper, we 
saw the sign of a famous healing oil; to-day you scarcely find an 
advertisement of it; the druggists tell me it is rarely if ever called 
for, while they know that other oils that are equally advertised 
to-day, are selling in equal quantity as compared with the sale of 
the original advertised article. 

When installing appliances put in only the best if you wish your 
product advertised. Only the best appliances should be consid- 
ered. If you are going to try an appliance and are doubtful as to 
its success, try it in your own house or works, as nothing attracts 
so much attention as something new, and you may be mortified to 
find how your failure or its failure has been advertised. 

Those of you who have not tried the cooking school and its 
lectures, I recommend to do so; it is a very valuable aid towards 
the increase in sales of gas. Taken as a whole it is the one edu- 
cator for the future success of the gas business. 

A manager is apt to think that with a couple of thousand stoves 
or so, Welsbachs, etc., that he has advertised in various ways 
awhile, that it is useless to goon. Let me dispel that idea. be- 
cause you might advertise forever, and if you will take the trouble 
to go out and associate yourself with the public, you will find that 
there are people still who have never heard of a Welsbach or a gas 
stove. Here, of course, is an opportunity to use your wits, devis- 
ing some way to secure business Whatever you do, do well. 
Bear in mind that it seems to be human nature to kick at a defect 
in a job; be it in service trench or appliance or treatment of your 
consumer, it will be avertised to your cost. 

I once overheard a man scoring the gas company for referring 
him to a plumber when he wanted another jet put in at his shop. 
It occurred to me that that sort of advertisement we did not want, 
so when I returned to the office I started a record of just such ap- 
plications, and when I looked over the records some months later 
was astonished to find that we had referred to plumbers a total of 
158 small jobs, each requiring an additional burner, and upon in- 
vestigation only three of the parties so referred had the work done. 
It then dawned on me that we had lost the gas consumption of 
155 burners, whatever it may have amounted to, and it must have 
been considerable, because these people were looking for it rather 
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than having it forced upon them. We then started to handle just 
such work as this. During 1896 we handled 1,167 house piping 
jobs of this description and installed 3,903 fixtures equalling 4,850 
burners, the result of following up criticism made by a dissatified 
consumer, for I feel that that was the origin of my intention to go 
into this sort of work. Now, assume that one-half of the 4,850 
burners were used but one hour per day throughout the year they 
would consume at 3 feet per hour each 2,655,400 cubic feet. Now 
take your profit figure and see what this advertiser earned for us. 
I want to further add that from all the data I can get, we installed 
more fixtures during 1896 than all the plumbers previously installed 
in our territory during the preceding ten years, and I will further 
say that we so advertised gas that the increased demand for it in 
turn gave the plumbers more to do than ever before. Let me also 
suggest that you work in the word “ gas” everywhere and upon 
every occasion possible. A good plan is to arrange with the news- 
papers to ask all advertisers of rooms, houses, real estate, etc., to 
let, if they arranged for gas; here isa “tip” to the landlord and 
most people tumble, and you can easily arrange it with the editor 
to insert and offer him, say five cents for each real estate Ad. 
where gas is specified as one of the inducements for renting. 

When a large department store sells good goods at moderate 
prices and fair terms to the purchasers, then they are continuously 
advertised by their customers. Realizing this and working along 
these lines, I have had the satisfaction of seeing for the past five 
years its great value, and during that period our installation of ap- 
pliances of all kinds for the number of consumers in our territory 
was phenomenal. ‘The five years referred to show an increase ot 
I14 per cent. in meters and 217 per cent. in stoves, and the output 
of gas trebled. 

I wish to make a contrast of two advertisements: “ First, a gas 
office where a lady is about to pay her bill through a “ Hole in the 
wall,” and the cashier grasps the money like a drowning man does 
a straw; without a word he receipts her bill and scales it back along 
with five silver dollars in change and with a contemptuous air, 
says “ Next!” The lady says, “I would like to have my burners 
repaired so that I can turn them on.” Cashier says, ‘‘ Complaint 
clerk two windows down.” It happens that the complaint clerk is 
at dinner, but the cashier doesn’t care, and the lady walks out, 
while the gas company is out $4 or $5 per year and how much 
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more is hard to tell, lost by non-consumption from burners she is 
unable to use, probably corroded fast by still further mismanage- 
ment of the purifiers. This sort of Ad. is the most unfavorable 
kind the gas company can get. <A “ Don’t-care-clerk”’ can make 
or break a gas company, and if a gas company has one and is 
broken it is solely the management’s fault. 

Second Ad.: A lady steps up to a clear counter, behind which 
stands a pleasant clerk, who politely passes the courtesies of the 
day, and as lady lays her bill on the counter, takes it in, unfolds 
and receipts it or clips the coupon while she is getting her money 
from her pocketbook, again folds it and places it in a neat white 
envelope with a clever advertising notice on its corner, gives her 
$5 change in clean, brand new bills (a supply of same being 
arranged for with the bank and kept for just such customers whom 
you know to be fastidious, and encouraging those who are not to 
speak of the pleasure it is to do business with the gas company), 
and as the lady passes end of counter a clever clerk asks if it is in 
the company’s power to improve the service at her residence. 
This 1s an easy method of avoiding and killing competition, and 
to those who have not availed themselves of it, let mé commend it 
as asure cure. Thissame treatment is equally applicable to man- 
kind; although it may savor of loss of valuable time and can be 
quickly handled and the time taken will be really made valuable 
and profitable. Each public-spirited act will increase your earn- 
ings and thatis what we are in the business for. A man that can- 
not feel that way ought to quit his job. 

I have not written this paper to say how we should advertise, 
but to encourage the already enthusiastic gas man and prod the 
laggard to more profitable work. 

In closing I will quote a little paragraph from “ Life”: “There 
is a growing recognition of the fact that public spirit in a proprie- 
tor is a mighty good advertisement for a business.” 


A METHOD SUCCESSFULLY AEMPEOV ag 
TOVOBVIATE LTROU BEE ERIM 
NAPHTHALINE. 


WRITTEN FOR THE TWENTY-FIFTH ANNUAL MEETING OF THE AMERICAN 
Gas LIGHT ASSOCIATION BY K, M. MITCHELL. 


For ten long years we have battled with naphthaline. That it 
is a serious problem, which has no satisfactory solution as yet, 
every gas engineer will concede. In searching for a remedy, every 
suggestion has been followed up in the hope that some way might 
be opened up to meet the difficulty. Wedo not claim perfection 
for the remedy which is outlined in this paper, but we do think 
that much of the difficulty can be overcome by an intelligent appli- 
cation of the plan in use here in St. Joseph. We need not say 
that the contrivance is original with us, for it is not. 

The real trouble began here with the erection of our new retort 
house, condenser, purifer and gas holder. It soon became a 
serious matter, so much so, as to threaten the business of the com- 
pany. The fact that an opposition company, with unlimited re- 
sources and an active management, was on the ground seeking 
recognition and demanding their share of patronage, made the 
situation one of the gravest importance. As is always the case 
where there is active opposition, the public was not at all back- 
ward inits demands. It was no uncommon cccurrence to be told 
that our gas was uncertain, and unless we could furnish a uniform 
light they would be compelled to give the other company a trial. 
Not being willing nor prepared to surrender the business of the 
old company to the opposition, a series of experiments was begun 
to meet the difficulty. With what success you must judge when 
you have made a practical test of the plan. 

Naphthaline made itself felt in the inlet to the gas holder and in 
the consumers’ service. As you all know, there are no more vul- 
nerable points of attack than these places, except it be the outlet 
to the gas holder. 
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At the gas works, the inlet pipe to the gasholder is twenty 
inches. A hole was drilled in the crown of the gas holder directly 
over each of the inlet and outlet pipes. We have many a time 
attached a string to a plumb bob and dropped it into the inlet pipe 
and it would bed itself in the white mass as in a snow bank. Our 
first plan for clearing was to introduce gasoline into the inlet pipe 
by means of a small jet injector. 

This remedy only transferred the naphthaline from this to 
another cool spot further along. It also caused the inlet pipe to 
leak because of the heating and the cooling, and the consequent 
contracting and expanding of the metal of the pipe. Another 
remedy suggested itself. We emptied of its water the last section 
of our Standard scrubber and moved the fresh water inlet to 
scrubber on section forward. Ihe section which was emptied of 
its water was supplied with 74° gisoline. This remedied the 
trouble with the inlet pipe to holder, but the trouble continued 
with the service pipes of the consumer. 

While searching for information in my Gas Journals, I came 
across the description in the London Journal of Gas Lighting, etc., 
oi a patent taken out by L. Bremond in 1878 of improvements in 
means to be employed in preventing the deposit of naphthaline in 
gas apparatus, mains and fittings. ‘Lhe patent was dated March 
13, 1877. The invention is based upon the assumption that dry 
gas or gas from which the vapor of water has been wholly or in a 
great part removed will not deposit its naphthaline while in a dry 
or nearly dry state. The invention consists, therefore, in drying 
the gas after it has left the washers or scrubbers, by passing it 
through a vessel or vessels of any convenient form containing a 
substance or liquid which absorbs moisture with avidity, such as 
chloride of calcium, quicklime, baryta, caustic potash, caustic 
soda, sulphuric acid, phosphoric acid and other substances or liquids 
having an affinity for water. By this means the gas was dried, 
but as most of the vessels through which the gas has subsequently 
to pass are supplied with water, and as the gas would in passing 
through come in contact with and absorb water from these vessels 
it is proposed that to the water with which they are charged a con- 
venient quantity of oil, of nearly butrather lighter density than water 
should be added, so that the gas in its passage through these ves- 
sels should be protected from coming into contact with water ; in 
other words, the cup of purifiers, station meter tanks, gas holder 
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tanks, station governor tanks, and, in fact, any other vessel ordi- 
narily containing water, and through which the gas has to pass 
should be supplied with oil as well as water, in order. to prevent 
the water from vaporizing and becoming incorporated with the 
gas. Itis also proposed that after the gas has passed through the 
station governor and before it enters the mains, it (the gas) should 
again be passed through a vessel or vessels containing one of the 
desiccating materials before alluded to, in order to dry or deprive 
the gas of the vapor of water to the utmost. 

Further, it is desirable that all syphons attached to the mains 
should be supplied with oil to prevent the gas from absorbing 
moisture from the liquid frequently contained therein. 

As an additional safeguard to prevent the deposition of Naph- 
thaline in the fittings of consumers, a box charged with quicklime 
or other before-named materials, may be connected to the outlet 
of the meter and between it and the pipe leading to the fittings 
and burners. The material may be renewed from time to time, or 
whenever necessity dictates. 

We tried the above plan as far as we could with our existing 
apparatus and without entailing too great expense. The top layer 
of each purifier, we charged with quicklime. We covered the 
water in center seal, station meter and drips with a light oil, so as 
to keep the gas as free from moisture as we could. The result 
was a partial cessation of the evil in the inlet to the gas holder, and 
a slightly better result with the consumers’ service. We continued 
this plan for five years. The trouble seemed to get worse and worse, 
and we were at a loss to know what to do for a permanent remedy. 
We were obliged to use 74 degrees gasoline in the inlet to holder, 
sometimes using a barrel a day to keep the pipes free. It was 
almost a daily business during the fall and winter months to have 
a team and wagon loaded with a barrel of gasoline and a pump 
with hose attached, to connect with lamp post, so as to pump from 
the barrel to the mains through the lamp post. We would select 
an elevated district so the gasoline would flow back through as 
great a length of mains as possible. In this way, we worked until 
in searching the files of the London Journal of Gas Lighting, etc., 
we came across the paper read at the meeting of the Eastern 
Counties’ Gas Managers’ Association, September 16th, 1896, by 


Mr. R. G. Shadbolt, of Grantham, England, entitled ‘The Self- 


Enrichment of Coal Gas.” 


ia 
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The system is patented in England,and a description of the proc- 
ess as patented will best show the idea the inventor had in mind. 

This invention relates to a method of enriching coal gas during 
its manufacture by the aid of its own productions. 

The patentees, in their specification (which is not illustrated) say : 
‘- It is well known that coal gas in the earlier stage of manufacture 
deposits in the form of tar, oil, etc., the greater part of its heavy 
vapors, a small portion of which, if retained, would have material 
effect upon the resultant illuminating power of the gas; and we 
claim by our method to retain a portion of these vapors, which 
would under ordinary treatment be precipitated and absorbed in 
the tar.” 

They propose to convey a portion of the partly purified gas— 
10% more or less, according to requirements—from a point gener- 
ally found between the exhauster and purifiers (as usually placed), 
but varying with local conditions. The place required is “‘ where 
the gas contains the lighter hydrocarbon or oil vapors after the ex- 
traction of the tar or, in other words, where the gas contains the 
minimum of tar vapors with the maximum of oil vapors.” From 
this point, taking advantage of the difference in pressures here and 
at the foul main, if the point be after the exhauster a portion of 
the gas is returned to another point generally found between the 
hydraulic main and the condensers, the position of this point vary- 
ing according to the quantity of gas being made. Under 
normal conditions and with the maximum make of gas the 
returning gas would be introduced somewhere about the con- 
denser inlet; with a small make of gas at a point nearer the re- 
torts, and with the minimum make of gas at a point possibly half 
way or more back toward the retorts, taking care always that all 
the tar extracted from the newly made gas is drained off previous 
to its reaching this point. Generally speaking, the temperature of 
the gas here will be between 100 degrees and 130 degrees F., 
although, under normal conditions, the best results are obtained 
when the temperature is from 120 degrees to 130 degrees, at the 
point where the return and newly made gases intermingle. 

The inventors claim that the old vapors contained in the re- 
turned gas prevent the precipitation of a portion of the heavier 
vapors still retained in the newly made gas, which, if left to ordi- 
nary influence, would condense out and be deposited either as 
liquid or solid. These heavier vapors are saturated or blended 
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with oil vapors of the returned gas; and this being done in the 
presence of marsh gas, they are carried forward away from con- 
densing influence of vapors already become liquid, and subse- 
quently become fixed in the finished gas. Under certain con- 
ditions (extreme cold, etc.), it is sometimes advisable to slightly 
raise the temperature of returning gas, and when necessary this 
would be done by means of steam jackets, hot air jackets or other 
equivalent means. 

The returning gas is conducted by ordinary pipes properly fixed, 
drained, etc., to a meter suitable in size and construction, where it 
is duly measured and conducted through one or more of the three 
or more branches to the point selected, as before mentioned. 

We were skeptical of the arrangement at first, but resolved to try 
it, as it seemed to be inexpensive. We quickly connected the 
pipes together as shown on the sketch. We drilled holes marked 
A for two-inch pipe at the outlet of the condenser and before the 
exhauster. We also drilled a hole marked B in the pipe, after the 
standard or rotary scrubber. We connected these two openings 
together with a two-inch gas pipe, so that the gas, after passing 
through the exhauster and a tower scrubber four feet in diameter 
and fifty feet high filled from bottom to top with slats 14% inch 
square spaced ¥Y inch apart and then into the rotary scrubber, was 
caused to return and pass over and through the exhauster, tower 
and rotary scrubbers. The pressure at the outlet of the scrubber 
was seven inches and the pressure at the inlet to the exhauster was 
nil. We calculated that about 8% of the gas was returned to the 
exhauster to be pushed through the two scrubbers again. The re- 
sult was magical. The candle power of the gas showed a decided 
increase. ‘The pressure gauge which indicated at the inlet of gas 
holder 60/10 pressure dropped to its normal height of 40/10 
before the next morning. 

We have been entirely free from naphthaline for ten months. We 
have been obliged to discontinue the use of the pipe on account of 
the small size of the exhauster we have in use. 

The system requires that 8 to 10% of the partially purified gas be 
returned to the inlet of the exhauster. Our experience with the 
process has been in this practical way, The candle power of the 
gas was increased from 16 to 17% candle power and the deposit of 
naphthaline entirely prevented. We have not experimented as to 
a better location for the return pipe as Mr. Shadbolt seems to have 
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had some difficulty in locating in one of his experiments where the 
gas should be brought from, or from what point in the system after 
the gas had passed the exhauster it should be taken. Neither did 
we experiment as to the quality of the tar after the pipe had been 
connected. What we do know is that where we were once greatly 
troubled with stoppages from naphthaline, now by the small ex- 
pense of a return pipe from one point of the apparatus to another 
the trouble is entirely removed. We have no other desire in pre- 
senting this paper to the Association than to help our brother 
Gas Managers, if perchance they are in the same trouble we were, 
to put themselves in a way to cheaply and surely get relief from 
Naphthaline. 

We have copied from Mr. Shadbolt’s paper the analysis and re- 
port of two samples of tar, marked A and B, received from Mr. 
Shadbolt, Gas Works, Grantham. 

Both samples of tar were thin and light specific gravity, being 
drawn from gas condensers. 

Sample ‘‘A’—Being the tar produced in the condensers in the 
process of ordinary working. 

Sample “B”—Being the tar produced in the condensers during 
the process of enrichment to the extent of 11 candles. 


(The specific gravity of ordinary tar,1180/1200.) 


Sample ‘*A.” Sample © B.” 

Spéciic gravity,.water, 1... 71,0 35e@e oe 1.134 

Produced ‘by weieht. = percent. 2 oo. per cent. 
WELECT of claves. cere eal eat De, EIR ON cemee eee 1.74 
CLUde «Nia pit iia.seete ate etter BLO Gas oe Tans 
Tae at (Ot er. ae ee ee O12G cece 7.26 
CLEOSOTE Nas. auch eaten 7A Ae RO 3 meri 22.00 
Anthracene and heavy ose 25,40 se ct 19-35 
IEC Gs fn. cea en ete et Be OOu sei. ee 41.30 
LOSS 010. an ersten O09 ip. ees 0.78 
100,00 100.00 


The distillation was carried to the same point in each sample. 
Commercially there is little difference in the value of the two tars. 
There is a small but distinct difference in the percentage of the 
lighter oils; sample “A” being slightly richer in Benzols than 
‘ B,” while the ‘‘B” sample contains a much higher production 
of pitch. 
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The samples dealt with were too small to permit of the deter- 
mination of the quantities of pure anthracene and carbolic acid, 
which, however, would not materially affect the relative commer- 


cial value of these tars. 
(Signed ) 
Wee CHAS TE Re 


From the foregoing report, remembering that the tar analyzed 
represented only 15 per cent. of the total quantity made, and that 
consequently the differences must be divided by 6% to arrive at 
their total effect, we may safely conclude that the loss in value is 
infinitesimal, and may be dismissed as a negligible quantity. In 
fact, greater differences than these exist between the tar produced 
from two different coals in the ordinary way. The only real loss 
may be said to be in quality, and may perhaps be the most easily 
arrived at from the pitch basis. 

In comparing the two analyses, we notice that the proportion 
of pitch contained in sample “B” is 41.30 cent., by weight, against 
33 per cent. in sample “A”; being an increase of 8.30 per cent., 
on the bulk, which practically represent the loss of oils, due to the 
enrichment process, and made up as follows: 


LOSS DUE TO ENRICHMENT. 


Per cent. 

CVEUISIE UDEV RV AA TE Ne aro Raa Ge ng oui: 
ILLS GTN SS 2 ae ee ae Me te 2.00 
[TPN pee lca SR ee eee ese gE eae Baby 
eRe a NOVERO USAC LC ueneseuye eters et. hae tole hate age 2h 
ARGUS Se poeta airs och ever PH SIRE teat ccs 8.23 


For all practical purposes, therefore, we may take it that the loss 
in quantity is equal to 8.3 per cent of the condenser tars as 
variously expressed below : 


8.3 per cent. of condenser tars absorbed per 1% candle per 10,000 
cubic feet enrichment. 

1.245 per cent. of total tar made absorbed per candle per 10,000 
cubic feet enrichment. 

0.996 per cent. of total tar made absorbed per candle per 10,000 
cubic feet enrichment. 

0.0996 gallons of tar used absorbed per candle per 10,000 cubic 
feet enrichment. 

Cost per candle per 10,000 cubic feet, tar at $6, per Ton, 0.3c. 
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We are aware that it has been the practice to take from the gas 


the troublesome Naphthaline, and expensive experiments have 


been made to accomplish this end. Our judgment is the Naphtha- 
line should be kept in the gas, as it.is a powerful illuminant. 

Mr. George Livesay, in the year 1896, said, in the course of a 
discussion on the enrichment of coal gas, ‘They had in this sub- 
stance the most splendid illuminant; and they had been hitherto 
anxious to get rid of it. If means could be found whereby the 


gas would be able to carry it, it would be one of the most valuable 


contributions they had had to the improvement of gas lighting.” 
We have seen how this experiment has helped us and we heartily 
recommend the arrangement as a long step in the right direction. 


In IDemoriam. 


oe oe 
The strife is o’er, the battle done. 
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1G) Eee eree © MEAS, 
New York, N. Y. 


Died November 28th, 1896. 


HO Ste eel) VV LEEKS, 
Pittsburg, Pa. 


Died December 26th, 1896. 


SHOMESUIN| ON ON TSE AV etd AES 


New Brunswick, N. J. 


Died January 5th, 1897. 


Pete mie Ke Ve N@ hh B@N: 


Nashua, NV. H. 


Died October 2nd, 1897. 


em 


Death is but the gate of life immortal. 
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JOSEPH R. THOMAS. 


Born, March 11th, 1820. Diep, November 28th, 1896. 


Joseph R. Thomas was born in Burlington, N. J., during a 
temporary sojourn there of the Thomas family, but was still an 
infant when his parents returned to Philadelphia, of which place 
they were residents. Having acquired his primary education in 
the public schools and under the tuition of his father, he was 
apprenticed to a carpenter and builder, and learned the trade of a 
carpenter. He next engaged in the grocery business, but soon 
became dissatisfied with mercantile pursuits. 

Mr. John W. Starr, one of the members of the Camden Iron 
Works Company, then, as now, largely interested in the building 
of gas works apparatus, having taken a contract for work on some 
vessels that were being constructed in Hoboken, engaged Mr. 
Thomas at this time (1845) to assist in the work. Later, in 1848, 
Mr. Thomas entered the employ of the Camden Iron Works, and 
showed such aptitude for study and talent in putting into practice 
the knowledge derived from his studies, that he was soon selected 
to direct the actual construction of the gas contract work of the 
firm. 

In this capacity he had charge of the construction of the new 
works of the New York Gas Light Company at 21st and 22nd 
Streets and the East River, the works of the “Gas Light Company 
of the City of New Brunswick,” N. J., and the plant of the City 
Gas Light Company, of Norfolk, Va. 

Then resigning from the service of the Iron Works, he engaged 
in construction on his own account, making necessary exten- 
sions to the works at Detroit, Mich. Returning to the East 
upon the completion of this contract, he was engaged for a year 
by a Philadelphian who intended to engage in the business of gas 
works construction, but finally abandoned the idea. 

When the year expired, Mr. Thomas took a new departure, 
exchanging the field of construction, for that of direction, of gas 
works, by accepting (January 1854) the position of Engineer and 
Superintendent of the Williamsburgh Gas Light Company, formed 
in 1850 to supply gas to a district immediately adjoining the 
eastern boundary of Brooklyn. The works were in poor shape 
and the company practically bankrupt, but under the management 
of Mr. Thomas the affairs of the company prospered, until in 1861 
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it was the possessor of a works fully up to the times and equal to the 
demands upon it, which by reason of the amazingly rapid growth 
of its district had wonderfully increased. He retained his connec- 
tion with the Company both as Engineer and member of the Board 
of Directors, until in 1883 differences of opinion as to the policy to’ 
be pursued in its future management caused him to voluntarily 
retire from all active participation in its affairs. 

He then assumed editorial control of the American Gas Light 
Journal, which he retained until his death. 

Mr. Thomas was elected an active member of the American Gas 
Light Association at the meeting held in New York,-October 17th, 
1883. He was also an original member of the Society of Gas 
Lighting, and its President from the date of its formation in 1875, 
and an Honorary Member of the New England Association of Gas 
Engineers, the Western Gas Association, the Ohio Association, and - 
the Guild of Gas Managers. In all of these he was active, and his 
Ceath, which came after a long illness, left a wide break in the ranks, 
and mourning among friends and associates, as well as his family. 


JOSEPH —D; WEEKS, 
Born, December 3d, 1840. Diep, December 26th, 1896. 


Mr. Weeks was born in Lowell, Mass., of Revolutionary ances-- 
try. He was educated in the public schools of that city, and after 
some experience as a teacher entered Wesleyan University at 
Middletown, Conn., taking the scientific course. After graduating 
he was engaged in the ministry of the Methodist Episcopal Church, 
until threatening pulmonary troubles made his retirement necessary. 

During the Civil War he was engaged in the work of the United 
States Christian Commission. 

After the war he came westward, being employed in book work 
and as a newspaper writer. In 1872, coming to Pittsburg, he 
became connected with the American Manufacturer. In 1875 he 
was made associate editor of the Iron Age, and his comprehensive 
knowledge of the iron trade bringing him into notice, he became 
secretary of the Western Iron Association. In this capacity he 
tovk a prominent part in the first negotiations between the manu- 
facturers and the Amalgamated Association of Iron and Steel 
Workers. In 1883 he was made secretary of the Western Pig Iron 
Association, and in 1886 took control of the American Manufacturer. 
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With his varied training and faculty of getting at facts, Mr. 
Weeks was well equipped for statistical work, and the Government 
called for his aid in the census of 1880 and that of 1890, while in 
1885 he began work for the U.S. Geological Survey by reports 
on “The Manufacture of Coke,” “ Production of Crude Petro- 
leum,” “ Natural Gas,’ and ‘The Production of Manganese,” 
which subjects he has handled ever since. Quick to see the 
possibilities of natural gas as a fuel, Mr. Weeks began early the 
collection of the statistics that now form the principal record of its 
remarkable development. 

Though brought before the public more prominently as a 
representative of capital, he always took a deep interest in labor 
and labor organizations, and in his ‘““Report on the Practical 
Operation of Arbitration and Conciliation in Settlement of Differ- 
ences between Employers and Employees,” made after a study 
of the workings of arbitration in Europe, he presented facts which 
caused important subsequent legislation on this plan of settling 
labor disputes. And on this account, at the instance of the 
miners, he was made the head of a board of arbitrators appointed 
to settle an important mining trouble in the Pittsburg district. 

Mr. Weeks’ latest project was the manufacture of coke by the 
bye-product oven system, which he studied in Germany, making 
important experiments with American coal in bye-product ovens. 
The report on these experiments, prepared after his return, 
attracted great attention from American coke producers. 

He was elected an associate member of the American Gas Light 
Association October 17th, 1894, was a member of the American In- 
stitute of Mining Engineers for many years, being its president 
during 1895, and an honorary member of a number of foreign 
technical societies. 

Death came to him suddenly, and he passed in a few hours, as 
was his wish, from the rush of an active life to the quiet and repose 
of immortality. 


JOHN W.: NEWELL. 
Born, 1821. Diep, January sth, 1897. 


Col. John W. Newell was born in Franklin, Ohio, and the first 
part of his life was passed in an earnest struggle with fortune, from 
which he came out equipped with the qualities that ]ead to success. 
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At the outbreak of the Civil War he enlisted in the Union Army, 
and his knowledge of finance and business led to his appointment 
as Paymaster of the main division of the Army of the Potomac. 
At the close of the war, he was assigned to settle the accounts of 
the United States with the New Jersey troops, making his head- 
quarters at ‘Trenton. 

The settlement having been made, Col. Newell accepted the 
position of Superintendent to the ‘Gas Light Company of the 
City of New Brunswick,” N. J., which position he held to the time 
of his death. ‘The trust thus assumed was administered in a way 
that led to the prosperity of the Company. 

He was elected an active member of the American Gas Light 
Association, Oct. 2oth, 1875. 


FREDERICK W. NORTON. 
Born, November 17th, 1868. Diep, October 2nd, 1897. 


Frederick W. Norton was born in East Boston, Mass., but when 
in his fifth year his father removed to Nashua, N. H., to take the 
position of Superintendent of. the Nashua Gas Light Company. 
He was educated in the Nashua schools, graduating from the 
High School in the Class of 1886. Soon after his graduation he 
entered the service of the Company managed by his father, now 
known as the Nashua Light, Heat and Power Company, and at 
once began to master the details of the gas business, succeeding 
so well, that on the death of his father, in 1892, he was appointed 
to the position of Superintendent of the Gas Department of the 
Nashua Company. ‘This position he filled with credit to himself 
and satisfaction to the Company until his death. 

Elected an active member of the American Gas Light Associa- 
tion, October 19th, 1892, he was also a member of the New 
England Association of Gas Engineers and the Guild of Gas 
Managers. 

The esteem in which he was held in his own town is shown by 
the following extract from a local paper: 

‘“‘ His business associates, the patrons of his corporation, his fra- 
ternal companions, his comrades in social life, his family—every- 
one acquainted with him, will find reconciliation to his early 
demise, to be no easy task.” 
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IssuUED OCTOBER 1st, 1896 TO OCTOBER Ist, 1897. 


October 6, 1896. 


568,814. Gas-ENGINE. Gustav A, Thode, Osmond, Neb. Filed Jan. 29, 
1896. Serial No. 577,238. 

568,842. PETROLEUM-VAPOR BURNER WITH OVERHEATER. Ludwig Diirr, 
Bremen, Germany. Filed July 8, 1893. Serial No. 479,931. Patented 
in Germany, March 28, 1893, No. 73,613, and June 17, 1893, No. 74,274; 
in Switzerland, June 28, 1893, No. 7,254; in England, June 29, 1893, 
No, 12,771; in France, July 5, 1893, No. 231,339; in Belgium, July 5, 
1893, No. 105,415; in Austria Hungary, Oct. 10, 1893,. No. 34,848 and 
55,403; in Italy, Dec. 31, 1893, XXVIII, 35,188, LXIX, 89, and in 
Denmark June 2oth, 1895, No. 83. 

568,903. GaAs-GENERATOR, Edward P. Harris, Chester, Pa., assignor to 
J. G. Gray, assignee of Queen & Company, Incorporated, Philadelphia, 
Pa. Filed Oct. 5th, 1895. Serial No. 564,706. 

568,944. DEVICE FOR CHARGING HYDROCARBON-GAS GENERATORS. Ar- 
thur B. Griffen, Verona, N. J., assignor to the Gilbert & Barker Mfg. Co., 
Springfield, Mass. Filed Jan. 22, 1895. Serial No. 535,769. 

568,956. HypRocaRBON-GENERATOR. Edwin G. Mummery, Detroit, Mich., 
assignor of three-twentieths, to W. G. Hastie and N. S, Wright, same 
place. Filed Feb. 8th, 1896. Serial No. 578,475. 

569,056. Gas Stove. Virgil W. Blanchard, New York, N.Y. Filed Mar. 
18, 1896. Serial No. 583,719. 

569,085. Gas Stove. Virgil W. Blanchard, New York, N.Y. Filed Feb. 
7, 1896. Serial No. 578,304. 

569,139. BUNSEN BURNER. Eugene Moreau and Sidney Mason, Philadel- 
phia, Pa., assignors to Geo. A. Myers & Co., Baltimore, Md. Filed June 
18, 1896. Serial No, 596,000. 

569,155. Gas BurNER. Peter Keller, Chicago, Il. Filed Oct. 4, 1895, 
Serial No. 564,628. 


October 13. 
569,177. SCALE FOR WEIGHING GASEOUS SUBSTANCES. Alphons Custodis, 
Diisseldorf, Germany. Filed Apr. 24, 1895. Serial No. 546,967. 


569,273. ACETYLENE-GAS GENERATOR. Alfred S. Bucher, Decatur, Ga. 
Fiied July 15, 1896. Serial No. 599,310. 
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569,286. Gas-HEATER FOR CARRIAGES, Etc. Barend Janse and Jakob 
de Witte, Utrecht, Netherlands. Filed Sept. 20,1895. Serial No. ee 059. 

569,345. Gas, OIL AND WATER SEPARATOR. Albert P. McBride, Inde- 
pendence, Kans. Filed May 9, 1896. Serial No. 590,819. 

569,365. Gas-ENGINE STARTER. Christian J. Weinman and Edward E. 
Euchenhofer, Dayton, Ohio, assignors to the Dayton Gas Engine and Mfg. 
Co., same place. Filed July 15th, 1896. Serial No. 599,212. 

569,377. HEATER FOR ATTACHMENT TO OIL OR GAs BuRNERS. Harvey 
J. Hallett, Rockland, Mass. Filed May 27, 1895. Serial No. 550,775. 
569,386. Gas-ENGINE. Fred C. Olin, Buffalo, N. Y. Filed Feb. 11, 1893. 

Renewed March 13, 1896. Serial No. 583,134. 

569,421. REGENERATIVE GAS-FURNACE. Louis J. Lemaire, epeeraita 
Ind. Filed Sept. 26, 1895. Serial No. 563,698. 

569,530. Gas-ENGINE. . Harry A. Winter, Grand Rapids, Mich., assignor 
to the Suitz Gas Engine Company, same place. Filed June 24, 1895. 
Serial No. 553,897. 

569,562. Gas-Lamp. James F..McElroy, Albany, N.:Y., assignor to The 
Consolidated Car-Heating Company, same place. Filed Nov. 17, 1894, 
Serial No. 529,174. 

569,564. GaAs-ENGINE. Fred. C. Olio, Buffalo, N. Y. Filed Aug. 7, 1894. 
Serial No. 519,628. 


October 20. 


569,658. Gas-HEATING APPARATUS. Matts L. Nyberg, Erie, Pa. Filed 
April 11, 1895. Serial No. 545,370. | 

569,694. GAS-ENGINE. Max W. Weir, Newark, N. J. Filed Nov, 29, 
1895. Serial No. 570,459. 

569,708. APPARATUS FOR MANUFACTURING ACETYLENE GAS. John H. 
Exley, Bradford, England. Filed Aug. 31, 1895. Serial No. 561,066. 
569,716. Gas Apparatus. Thomas Hennessy, Excelsior Springs, Mo. 

Filed Sept. 24, 1895. Serial No. 563,523. 

569,785. Exectric Gas-LIGHTING BURNER. William E, Cram, Boston, 
Mass. Filed Jan. 29, 1896. Serial No. 577,225. 

569,868. SAFETY GAS-BURNER. William Gates, Woodbridge, and Louis 
W. Gates, West Haven, Conn., , assignors of one-third to Geo, H. Smith, 
New Haven, Conn. Filed Mar. 18, 1896. Serial No. 583,692. 

569,918. Gas-ENcINE. Henry C. Hart, Detroit, Mich. Filed May 31, 
1894. Serial No. 513,061. 

569,942. APPLIANCE FOR STARTING GAS AND OIL MoTOR ENGINES. Iler- 
mann Schumm, Cologne, Germany, assignor to the Gas-Motoren-Fabrik- 
Deutz, Cologne-Deutz, Germany. Filed July 7, 1896. Serial No. 598,285. 

569,984. AIR AND GAs MIXER AND HYDROCARBON FURNACE. Virgil W. 
Blanchard, New York, N.Y. Filed Sept. 22, 1896. Serial No. 606,641. 
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October 27. 


570,008. GaAs-GENERATOR, August Dauber, Bochum, Germany. Filed 

- + July 17, 1896. Serial No. 599,468. Patented in Germany, April 26, 1890, 
No. 54,995; in France, June 2, 1890, No. 206,042; in Luxemburg, Dec. 
6, 1890, No. 1,385; in England, Dec. 8. 1890, No. 20,002; in Switzerland, 
Dec. 12, 1890, No. 2,965; in Italy, Dec, 20, 1890, No. 28,844; in Norway, 
Jan. 21, 1891, No. 2,085; in Belgium, Nov. 29, 1891, No. 92,936; in 
Austria Hungary, Dec. 12, 1891, No. 39,737 and No. 65,347. 

570,084. BuNSEN BURNER. Wm. H. Shaddock, Cleveland, Ohio. Filed 
Feb. 6., 1895. Serial No. 537,467. 

570,149. SareTy DEVICE FoR GAS-PRODUCERS. George E, Woods, New 
York, N. Y., assignor to Alexander C. Humphreys and Arthur G. 
Glasgow, same place, Filed Mar. 16, 1896. Serial No. 583,276. 

570,263. COMBINED GAS AND STEAM ENGINE. Ransom E. Olds, Lan. 
sing, Mich. Filed Aug. 13, 1895. Serial No. 559,160. 

570,382. APPARATUS FOR MANUFACTURING FUEL Gas, Carl Dellwik, 
Rogers Park, Ill. Filed Aug. 14, 1890. Serial No. 362,038. 

570,383. GAS-GENERATING APPARATUS. Carl Deliwik, Rogers Park, Ill. 
Filed Aug, 14, 1890. Serial No. 362,039. 


November 3. 


570,649. Gas ENGINE. J. R. Rolfson, San Francisco, Cal. Filed May 16, 
1895. Serial No. 549,522. cn 

570,470. Rotary Gas ENGINE. Louis Gathmann, Chicago, Ill. Filed 
June 1, 1895. Serial No. 551,427. 

570,500. GASOLINE OR VAPOR ENGINE. Enoch Prouty, Chicago, Ill. 
Filed Nov. 1, 1895. Serial No. 567,600. 


570,516. PROCESS OF AND APPARATUS FOR MAKING GAS. Levi Stevens, 
Trenton, N.\}. Filed Dec. 13,°13052) Serial Nos35:72,023. 


November Io. 


571,062. APPARATUS FOR MANUFACTURING GAS. Peter Brentini, London, 
England. Filed Feb. 10, 1896. Serial No. 578,768. Patented in Eng- 
land Feb. 15, 1895. 

571,196. Gas-MIxING APPARATUS, R. G. Kirkwood, Wheeling, W. Va. 
Filed Mar. 9, 1896. Serial No. 582,374. 

571,221. Gas-GENERATING MACHINE. Jno. A..Enos, Washington, D.C. 
Filed Sept..13, 1895. Serial No, 562,368. 

571,269. Process oF MANUFACTURING Gas. J. L. Janeway, Oaks, Pa, 
Filed Dec. 31, 1895. Serial No. 573,878. 

571,288. ELrectTric GaAs-LIGHTING DEVIcE. Ernest Schmidt, Berlin, Ger- 
many. Filed Aug. 1, 1896. Serial No. 601,351. - . 
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November 17. 


571,372. PRocrEss OF AND MACHINE FOR MAKING MANTLES OR Hoops 
FOR INCANDESCENT Gas LIGHTs. Philip Inch, Washington, D. C. 
Filed Feb. 19, 1896. Serial No. 579,886. 

571,419. Process oF MANUFACTURING Hoops OR MANTLES FOR INCAN- 
DESCENT GAS BURNERS. Wm. L. Voelker, Elizabeth, N. J. Filed May 
22, 1896. Serial No. 592,664. 

571,431. Gas BurRNER. A.E. Detwiler, Milwaukee, Wis. Filed Nov. 13, 
1893. Serial No. 490,742. 

571,447. Gas Enctne. C. A. Kunzel, Jr., Hoboken, N. J. Filed Dec. 
10, 1895. Serial No. 571,686. 

571,495. Gas ENGINE. F. C. Olin, Buffalo, N. Y. Filed Oct. 2, 1895. 
Serial No. 564,410. 

571,498. Gas ENGINE, E. Rappe, Chicago, Ill. Filed Jan. 21, 1894. 
Serial No. 498,355. 

571,534. Gas ENGINE. G. W. Lewis, Chicago, Ill. Filed Aug. 4, 1893. 
Serial No. 482,343. 

571,558. GAS GENERATOR. J. C. Dods, St. Louis, Mo. Filed July 3, 
1896. Serial No. 598,o10. ; 

571,576. GAs GENERATOR. J.C, Porter, St. Louis, Mo. Filed Dec. 28, 
1895. Serial No. 573,637. 

571,723. ELrecrric GaAs-LIGHTING APPARATUS. Chas. W. De Mott, 
Brooklyn, N. Y. Filed May 8, 1896, Serial No. 590,649. 


November 24. 


571,769. EvLectric IGNITING DEVICE FoR GAS-BURNERS. G. F. Krieger, 
Kiel, Germany. Filed May 4, 1896. Serial No. 590,188. 

571,875. BURNER FOR ACETYLENE GAs, H. F. Faller, Chicago, IIl. 
Filed May 20, 1896, Serial No. 592,273. 

571,902. Gas BuRNER. Herman Kuhfahl, New York, N. Y. Filed Mar. 
20, 1896. Serial No. 584,098. 

572,044. Gas REGULATOR. M. J. Amick, New York, N. Y. Filed Feb. 
I, 1896. Serial No. 577,687. 


December I. 


572,101. COMPOSITION OF MATERIAL FOR INCANDESCENT GAS LIGHTS. 
L. K. Bohm, New York, N. Y. Filed Nov. 5, 1895. Renewed Sept. 28, 
1896, Serial No. 607,367. 

572,113. ACETYLENE-GAs GENERATOR. W. P.and H. D. IIill, St. Louis, 
Mo. Filed Feb. 24, 1896. Serial No. 580,516, 

572,176. APPARATUS FOR TREATING FIRE-GASES EVOLVED IN STEAM- 
BOILERS. Jas. Patterson, Glasgow, Scotland. Filed April 3, 1895. 
Serial No. 544,330. 
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572,177. APPARATUS FOR TREATING FIRE GASES. Jas. Patterson, Gou- 
rock, Scotland. Filed Aug. 31, 1895. Serial No. 561,110. 

572,178. BLOWER FOR TREATING GASES EVOLVED IN FURNACES. Jas. 
Patterson, Gourock, Scotland. Filed Sept. 26,1895. Serial No, 563,747. 

572,184. Gas PropucEr. J. D. Swindell, Pittsburg, Pa. Filed Feb. 7, 
1896. Serial No. 578,425. 

572 366. DIFFERENTIAL INDICATOR FOR GAS APPARATUS. Rollin Nor- 
ris, Philadelphia, Pa. Filed April 13, 1896. Serial No. 587,314. 


December 8. 


572,565. BuRNER FOR SPIRIT-GAS INCANDESCENT LIGHTS. Albin Perlich, 
Leipsic, Germany. Filed June 29, 1895. Serial No. 554,512. 

572,703. MANUFACTURE OF ILLUMINATING Gas, C. D. Hauk, Chicago, 
Ill, Filed Apr. 8, 1895. Serial No. 545,018. 

572,779. PROCESS OF AND APPARATUS FOR RECLAIMING GAS EMPLOYED 
IN DISPLACING Liquips, J. F. Theurer, Milwaukee, Wis. Filed Dec. 
4, 1893. Serial No. 492,673. 

572,795. APPARATUS FOR MANUFACTURING Gas. G. H. Gregory, Somer- 
ville, Mass, Filed Oct. 11, 1893. Serial No. 487,874. 

572,797. Gas-GENERATOR. J. E. Hathaway, Santa Fé Springs, Cal. 
Filed Jan. 8. 1896. Serial No. 574,719. 

572,837. CARBURETER. E.I. P. Staede, Mankato, Minn. Filed Oct. 2, 
1896. Serial No. 607,651. 

572,838. AUTOMATIC GAS-PRESSURE REGULATOR. K. M. Stahl, New 
York, N. Y. Filed March 5, 1896. Serial No. 581,920. 

572,900. MECHANISM FOR UNLOADING, STORING AND RELOADING COAL. 
Wm. A. Lathrop, Wilkes Barre, Pa. Filed April 1, 1896. Serial No. 
585,820. ; 

572,924. Dry Gas METER. Frank Wright, London, Eng. Filed Feb. 
4, 1896. Serial No, 578,022. 


December I5. 


573,031. INCANDESCENT BURNER FOR FLUID COMBUSTIBLES. Emil H. 
C. Oehlmann, Berlin, Germany. Filed Feb. 4, 1896. Serial No. 578,055. 

573,183. GAs-GENERATOR. Thomas Hennessy, Grand Forks, N. D. Filed 
Apr. 6, 1895. Serial No. 544,805. 

573,205. Gas-HEATER. John W. Carter, Brooklyn, N. Y. Filed June 
18, 1896. Serial No. 595,953. 

573,209. GAs-ENGINE. Fitz E, Culver, Chicago, Ill. Filed June 20, 1896. 
Serial No. 596,275. 

573,296. IGNITER FOR GAS-ENGINES, Frank J. Rettig, North Manches- 
ter, Ind. Filed Mar. 5, 1896. Serial No. 581,964. 
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573.3822. VALVE DEVICE FOR GAS-ENGINES. Walker L. Crouch, New 
Brighton, Pa. Filed Nov. 22, 1895. Serial No. 569,830. 

573,377. PkocEss OF CONSUMING HYDROCARBON Gas. Thomas L. 
Willson, New York, N. Y. Original application filed Jan. 13, 1896. 
Serial No. 575,370. Divided and this application filed May 29, 1896. 
Serial No. 593,660. 

573,387. COMBINATION GAS AND ELECTRIC FIXTURE. James E. and 
Wm. M. Brown, Toledo, O, Filed July 20, 1896. Serial No. 599,805. 

573,399. GAS-METER. John Dodd, Cleveland, O. Filed Feb. 3, 1896. 
Serial No. 577,886, 

573,403. GAS OR WATER SWITCH. Samuel W. Garrison, Philadelphia, 
Pa. Filed May 18, 1896. Serial No, 592,046. 


December 22. 


573,513. SOLUTION FOR ILLUMINATING MANTLES FOR BUNSEN GAS- 
BuRNERS. William and Lucy Hooker, North Fitzroy, Victoria. Filed 
Aug. 19, 1895. Serial No. 559,777. 

573,578. ANNULAR LIQUID-COMBUSTIBLE BURNER FOR INCANDESCENT 
LicHTs. Gerhard Ditmar, Vienna, Austria-Hungary. Filed Mar. 21, 
1896. Serial No. 584,247. 

573,628. Gas OR VApoR ENGINE. George S. Tiffany, Highland Park, Ill. 
Filed Oct. 2, 1895. Serial No. 564,386. 

573,642. SPEED REGULATOR FOR GAS ENGINES. Emil Capitaine, Frank- 
fort-on-the-Main, Germany. Filed May 22, 1896. Serial No. 592,591, 

573,762. Gas-ENGINE. John Charter, Jr., Sterling, Ill. Filed May 11, 
1896. Serial No. 591,121. 


December 29. 


573,863. COMBINED GAS-METER AND GAS-REGULATOR. James Coons, 
New York, N. Y. Filed July 10, 1896. Serial No. 593,636. 

573,899. GAs PRODUCER AND BURNER FOR STEAM BROILERS, James 
Murphy, Chicago, Ill. Filed Apr. 15, 1895. Serial No. 545,711. 

573,938. ACETYLENE-Gas GENERATOR. John W. Waite, Rock Falls, Ill. 
Filed Sept. 12, 1896. Serial No. 605,607. 

573,956. AMMONIA GAS GENERATOR. Louis H. Bachmann, and Oscar R, 
Sulzer, Louisville, Ky. Filed May 11, 1895. Serial No. 549,005. 

573,957. Process OF AND APPARATUS FOR MANUFACTURING GAS. 
Francis G. Bates, Philadelphia, Pa. Filed May 7, 1896, Serial No. 
590,529. 

573,958. Gas APPARATUS. Francis G. Bates, Philadelphia, Pa, Filed 
June 8, 1896. Serial No. 594,632. : 


a 
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573,989. PRocesSs oF AND APPARATUS FOR MANUFACTURING GAS. 
Maurice Lorois, Nantes, France, and Francis G. Bates, Philadelphia, Pa. 
Filed June 13, 1896. Serial No. 595,496. 

573,996. Gas-DISTRIBUTING APPARATUS. Robert L. Owen, Muscogee, 
Ind. Ter. Filed Mar. 3, 1896. Serial No. 581,722. 

574,018. Gas BurNER. John F, Burgess, London, Eng. Filed July 1, 
1896. Serial No. 597,690. Patented in Eng. Dec. 3, 1895. No. 23,150. 

574,183. MIXER FoR GAS ENGINES. Frank M. Underwood, Upper San- 
dusky, Ohio. Filed Mar. 14, 1895. Serial No. 541,704. 


_ 574,311. Expansion GAs ENGINE. John W. Eisenhuth, San Francisco, 
Cal. Filed Oct. 5. 1893. Renewed May 7, 1896. Serial No. 590,630. 


January 5, 1897. 

574,535. Gas ENGINE. Carl L, Grohmann, Hartford, Conn. Filed Mar. 
31, 1896, Serial No, 585,647. 

574,595. AIR AND Gas MIXER. Nathan White, Pasadena, Cal., assignor 
to Edith White, Filed Oct. 16, 1896. Serial No. 609,142. 

574,601. ACETYLENE-GAS-GENERATING LAMP. Henri E. Casgrain, Que- 
bec, Canada. Filed May 20, 1896. Serial No. 592,284. 

574,610. Gas ENGINE. Gustaf Joranson, Berwyn, Ill. Filed Sept. 20, 
1895. Serial No. 563,053. 

574,614. Gas ENGINE ATTACHMENT. George W. Lamos, Fort Madison, 
Iowa, Filed April 30, 1896. Serial No. 589,705. 

574,640. BouLEVARD Lamp. Aaron P, Storrs, Owego, N.Y. Filed Dec. 
12, 1895. Serial No. 571,905. 

574,670. Gas ENGINE. Walker L. Crouch, New Brighton, Pa. Filed 
Nov. 30, 1895. Serial No. 570,665. 

574,683. APPARATUS FOR WASHING Gas. Percy F. Holmes, Hudders- 
field, Eng. Filed May 16, 1896. Serial No. 591,772. Patented in Eng- 
land Mar. 11,.1895. No. 5,113. 

574,723. Gas oR OIL ENGINE. Eugene Fessard, Poissy, France. Filed 
Feb. 26, 1896. Serial No. 580,799. Patented in France Apr. 13, 1895, 
No. 246,621; in Belgium Oct. 14, 1895, No. 117,872; in England Nov. 
13, 1895, No. 21,574, andin Austria Dec. 20, 1895, No. 45/ 4,984. 

574,762. O11, GAs oR LIKE ENGINE. Walter Rowbotham, Birmingham, 
England. Filed Apr. 30, 1896. Serial No. 589,774. 

574,805. INCANDESCENT BURNER. Ottmar Kern, Paris, France. Filed 
Sept. 8, 1896. Serial No. 605,180. 

574,862. MANTLE OR Hoop For INCANDESCENT GAS-LAMPS, Gerrit 
Van Deth, New York, N. Y. Filed Mar. 28, 1895. Serial No. 543,578. 


January 12. 
574,907. GaAs-FIxTURE. Edward A. C. Kaysel, New York, N. Y.. Filed 
June 24, 1896; Serial No. 596,684. 
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575,051. Gas-STOVE BuRNER. Alfred E. Detwiler, Milwaukee, Wis. 
Filed Oct. 26, 1891. Serial No. 409,767. 

575,052. GaAs-STOVE BURNER. Alfred E. Detwiler, Chicago, Ill. Filed 
May 22, 1896. Serial No. 592,525. 

575,137. Process OF AND BURNER FOR PRODUCING INCANDESCENCE. 
Gerrit Van Deth, New York, N.Y. Filed Jan. 29th, 1896. Serial No. 
577320. 

575,183. BuRNER FOR INCANDESCENT GAS-LIGHTS. Richard Violet, — 
Berlin, Germany, assignor to Louis H. Hall, Philadelphia, Pa. Filed 
Jan. 2, 1896, Serial No. 574,137. Patented in Belgium, Feb, 16, 1895, 
No. 114,140; and in Luxemburg Feb. 20, 1895, No. 2,241. 

575,194. METHOD oF MAKING GAS-INCANDESCENT MANTLES. Robt. 
Alexander, Geo. F. Payne, and Charles H. Mann, Philadelphia, Pa., 
assignors to Louis H. Hall, same place. Filed March 28, 1896. Serial 
No. 585,253. 

575,261. GAS-INCANDESCENT. Robert Moscheles, Berlin, Germany, as- 
signor to Louis H, Hall, Philadelphia, Pa. Filed July 3, 1896, Serial 
No, 598,002. 

575,262. GAs-INCANDESCENT. Robert Moscheles, Berlin, Germany, as- 
signor to Louis H. Hall, Philadelphia, Pa. Original application filed July 
3, 1896. Serial No. 598,002. Divided and this application filed Nov. 17, 
1896. Serial No, 612,497. 

575,263. GaAs-INCANDESCENT. Robert Moscheles, Berlin, Germany, as- 
signor to louis H. Hall, Philadelphia, Pa. Original application filed July 
3, 1896. Serial No. 598,002. Divided and this application filed Nov. 17, 
1896. Serial No. 612,408. 

575,281. APPARATUS FOR GENERATING ACETYLENE GAS. Leroy S. 
Buffington, Minneapolis, Minn, Filed Feb. 21, 1896. Serial No. 
580, 182. 

575,305. GAs PRODUCER. Ralph L. Morgan, Worcester, Mass., assignor 
to the Morgan Construction Co., same place. Filed Mar. 8, 1895. Serial 
No. 541,037. 


January Ig. 

575,318. GAs-BURNER. John F. Barker, Springfield, Mass, assignor to 
the Gilbert & Barker Manufacturing Co., of Massachusetts. Filed Aug. 
7, 1896. Serial No, 601,937. 

575,326. GAS-ENGINE, Harry S. Bristol, Chicago, Ill, Filed Sept. 7, 
1895. Serial No, 561,725. 

575.441. INCANDESCENT GASs-LAMP OR BURNER. Harry Lee, Liverpool, 
England. Filed Nov. 30, 1895. Serial No. 570,654. Patented in Eng- 
land, Jan. 25, 1894. No, 1,605. 

575,474. GAS-GENERATOR FOR ACETYLENE. Henry F. Fuller, Chicago, 
Ill, assignor to the Walmsley, Fuller & Company, same place. Filed 
Nov. 2, 1896. Serial No. 610,850. | 
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575,502. Gas-ENGINE, Walker L. Crouch, New Brighton, Pa., assignor 
to the Pierce-Crouch Engine Company, same place. Filed Nov. 22, 1895. 
Serial No. 569,829. 


~~ 


575,517. RoTary GAs-ENGINE, John D. Blagden, Wood’s Holl, Mass. 
Filed Aug. 12, 1896. Serial No. 602,502. 

575,560. CARBURETED-WATER-GAS APPARATUS. Walter R. Addicks, 
Brookline, Mass. Filed Nov. 15, 1895. Serial No. 569,040. 

575,625, METHOD OF AND APPARATUS FOR PRODUCING WATER-GAS. 
Walter R. Addicks, Boston, Mass. Filed Aug. 19, 1893. Serial No. 
483,499. 

075,661. GAs oR OIL ENGINE. Walter F, Trotter, Marshalltown, Iowa. 
Filed May 18, 1896. Serial No. 591,919. 

575,668. ILLUMINANT FOR INCANDESCENT Lamps. Alexander de Lody- 
guine, Pittsburg, Pa. Filed Apr. 10, 1894. Serial No. 507,010. 

575,672. PREPAYMENT ATTACHMENT FOR METERS. Hugh W. Williams, 
San Leandro, Cal. Filed Apr. 17, 1896. Serial No. 587,907. 

575,677. METHOD OF AND APPARATUS FOR GENERATING ACETYLENE 
Gas. Henry F. Fuller, Chicago, Ill., assignor to the Walmsley, Fuller 
& Co., same place. Filed Nov. 2, 189€. Serial No. 610,852. 


January 26. 


575,720. Gas-ENGINE.~ Joseph Ledent, Baltimore, Md. Filed July 1, 
1896. Serial No. 597,660. 

975,877. APPARATUS FOR PURIFYING SMOKE OR GaAszES. Harry R. 
Chubb, London, England. Filed May 11, 1896. Serial No. 591,062. 
575,878. GAS-ENGINE, Frederick W. Coen, Chicago, IJ]. Filed May 14, 

1896. Serial No. 591,465. 

575,884. APPARATUS FOR PRODUCING ACETYLENE GAS. Maurice C. A. 
Fourchotte, Paris, France. Filed June 27, 1896. Serial No. 597,114. 
575,885. APPARATUS FOR PRODUCING ACETYLENE GAS. Maurice C. A. 
Fourchotte, Paris, France. Filed June 27, 1896. Serial No. 597,115. 
575,914. Gas-LamMp. Aaron P. Storrs, Owego, N.Y. Filed June 15, 1896. 

Serial No. 595,515. 

575,955. APPARATUS FOR MANUFACTURING GAs, John L. Janeway, 
Oaks, Pa.; Price W. Janeway and Thomas L. Hodge, administrators of 
said John L. Janeway, deceased, assignors to the Phoenix Gas and Improve- 
ment Company, Philadelphia, Pa. Filed Aug, 27, 1895. Serial No. 
560,660. 


February 2. 


576,170. APPARATUS FOR MANUFACTURING Gas. John L. Stewart, San 
Francisco, Cal., assignor to Thomas A. McIntyre, New York, N. Y. 
Filed Jan. 13, 1893.. Serial No. 458,304. 
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576,216. Gas GRATE FOR PaRLors, Erc. Peter I. Miller, Cleveland, 
Ohio. Filed July 16, 1896. Serial No. 599,378. 

576,227. LIGHTING APPARATUS FOR GAS-LAMPS. Wilhelm Ritter, Co- 
logne, Germany. Filed Mar. 11, 1895. Serial No. 541,292. 

576,259. Gas Tip oR Nozz_eE. James H. Diamond, Allegheny, Pa., as- 
signor to Mary B. McClelland, same place. Filed July 10, 1895. Serial 
No. 555,591. 

576,282. O1L-GAS GENERATOR. Willard A. Smith, Providence, R. I. 
Filed Nov. 6, 1895. Serial No. 568,109. | 

576,311. Gas-BURNER. Edward Heyman and Frank W. Heyman, Boston, 
Mass, Filed Feb. 19, 1896. Serial No. 579,888. 

576,350. Gas Stove. Hiram M. Murk, Columbus, Ohio. Filed April 
27, 1896. Serial No, 589,272. 

576,386. ACETYLENE-GAS GENERATOR. Emil P. Voisard, Chicago, Ill. 
Filed Sept. 15, 1896. Serial No. 605,867. 

576,430. EXPLOSIVE-ENGINE. Franz Burger, Fort Wayne, Ind., assignor 
of three-fourths to Henry M. Williams, same place.. Filed Mar. 23, 1895. 
Serial No. 542,976. 

576,499. Gas-APPARATUS. George F. Ransom, Milwaukee, Wis., assignor, 
by direct and mesne assignments, of three-fourths to George F. Ransom, 
Jr., same place, and Lucas D. Dorschel, Chilton, Wis. Filed Dec. 27, 
1895. Serial No. 573,553. 

576,523. PErROLEUM INCANDESCENT BURNER. George Washington, 
Brussels, Belgium, assignor to J. Wesley Allison, New York, N. Y. 
Filed Sept. 17, 1896. Serial No. 606,164. 

576,524. PETROLEUM INCANDESCENT LIGHTING. George Washington, 
Brussels, Belgium, Filed Dec. 12, 1896. Serial No. 615,471. 


February g. 


576,529. APPARATUS FOR MANUFACTURING GAS. Walter R. Addicks, 
Brookline, Mass. Filed Sept. 3, 1896. Serial No. 604,733. 

576,585. APPARATUS FOR GENERATING ACETYLENE GaAs. Moses W. 
Kidder, Lincoln, Mass., assignor to Person Noyes, Lowell, Mass. Filed 
Feb. 1, 1896. Serial No. 577,719. 

976,604. GaAs ENGINE. Lewis H. Nash, South Norwalk, Conn., assignor 
to the National Meter Co., New York, N. Y. Original application filed 
May 22,1890. Serial No. 352,736. Divided and this application filed Aug. 
16, 1890. Serial No. 362,194. 

576,668. GaAs-BURNER Tip. Isidor Gloo, Plymouth, Pa. Filed June 19, 
1896. Serial No. 596,104. 

576,669. FASTENING FoR Gas-Cocks, Etc. John A. Hamilton, New 
York, N. Y. Filed June 11, 1896. Serial No. 595,075. 
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576,682. GAs-BURNER FOR ACETYLENE. Max Levy, Philadelphia, Pa. 
Filed Nov. 14, 1895. Serial No. 568,971. 

576,774. FIREPLACE-GAS-HEATER. Morris I. Cohen, Chicago, Ill. Filed 
Jan. 18, 1896. Serial No. 575,984. 

576,795, GAs-BURNER ATTACHMENT FOR RANGES. Louis Stockstrom, 
St. Louis, Mo., assignor one-half to Charles A. Stockstrom, same place, 
Filed Jan. 27, 1896. Serial No. 576,975. 

576,801. Process OF AND APPARATUS FOR MANUFACTURING GAS. 
Francis G. Bates, Philadelphia, Pa. Filed June 4, 1896. Serial No. 
594,303. 

576,819. GAs-BURNER. William H. Paine, Providence, R.I. Filed Nov. 
6, 1896, Serial No. 611,224. 

576,826. GENERATOR FOR MAKING ACETYLENE Gas, Henry C. Sergeant, 
Westfield, N. J. Filed Mar. 13, 1896. Serial No. 583,017. 

576,827. ACETYLENE-GAS HOLDER. Henry C. Sergeant, Westfield, N. J. 
Filed Mar. 13, 1896. Serial No, 583,018. 

576,893. ACETYLENE-GAS GENERATOR. Delbert J. Reynolds, Winnebago, 
City, Minn., assignor to the Finkler-Reynolds Company, Chicago, II]. 
Filed Oct. 7, 1896. Serial No. 608,124. 

576,895. INsEcT-GUARD FOR LAMP-BURNERS. Robert P. Robinson, 
Waterbury, Conn., assignor to The Scovill Manufacturing Company, same 
place. Filed Aug. 31, 1896. Serial No, 604,406. 

576,955. METHOD OF AND APPARATUS FOR GENERATING GAS. James 
A. Deuther, Boston, Mass. Filed July 13, 1896. Serial No. 599,025. 
Patented in England Sept. 17, 1896, No. 20,599. 

576,956. LocKING DEVICE FOR GAs-Cocks. John Doyle, New York, 
N.Y. Filed Apr. 18, 1896. Serial No. 538,148. 

576,961. CoIN-CONTROLLED MECHANISM FOR GAS-METERS. George R. 
French, Boston, Mass.; Sarah Ann French, administratrix of said George 
R. French, deceased. Filed Dec. 17, 1895. Serial No. 572,442. 


February 16. 


051, ACETYLENE-GAS GENERATOR. Charles Matthews, Jr., Chicago, 

ll. Filed Oct. 14, 1896. Serial No. 608,807. 

158. ELectric IGNITER FOR EXPLOSIVE-ENGINES. William F. Davis, 
Waterloo, Iowa, assignor to the Davis Gasoline Engine Co,, same place, 
Filed Sept. 24, 1896. Serial No. 606,875. 

577,160. Gas-Motor. William Donaldson, London, England. Filed 
Oct. 11. 1895. Serial No. 565,387. Patented in England Apr. 4, 1895. 
No. 6,972. 

577,167. PORTABLE HYDROCARBON-ENGINE. Wilhelm Maybach, Cann- 
stadt, Germany. Filed July 11, 1896. Serial No. 598,850, 


O77, 
577, 
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577,187. MANUFACTURE OF MANTLES FOR INCANDESCENT GAS- BURNERS. 
Leopold Hartman, New York, N. Y. Filed Nov. 11, 1896. Serial No. 
611,776, 

577,215. CoIN-CONTROLLED GAS OR LIQUID VENDING MACHINE. Wes- 
ley Webber, New York, N. Y. Filed Feb. 3, 1896. Serial No. 577,814. 

577,216. CoINn-CONTROLLED GAS-VENDING MACHINE. Wesley Webber, 
New York, N. Y. Filed Feb. 19, 1896, Serial No. 579,836. 

577,279. ELECTRIC GAs-LIGHTER. James T. Armstrong and Axel Orling, 
London, England. Filed Nov. 19, 1896. Serial No. 612,695. 


577,289. FLuUID-PRESSURE REGULATOR. William C, Downward, Wil- 
mington, Del. Filed Nov. 5, 1896. Serial No. 611,105. 


February 23. 


577,513. Gas-StovE. Lazard Kahn, Hamilton, Ohio, assignor to F. & L. 
Kahn & Bros,, same place. Filed Jan. 11, 1895. Serial No. 534,519. 
577,567. GaAs-ENGINE. Luther H. Wattles, Providence, R. I., assignor 
by direct and mesne assignments, of three-fourths to William B. Sherman, 
same place, and Byron C. Davis, Brooklyn, N. Y. Filed Dec. 7, 1895. 

Serial No. 571,337. 
577.606. PRODUCTION OF STEAM FOR USE IN GAS-PRODUCERS. Ludwig 
Mond, Northwich, England. Filed Oct. 5, 1895. Serial No. 564,718. 
577,677. MEANS OR APPARATUS FOR BURNING ILLUMINATING GAS. 
Theodore Birnbaum, London, England, Filed Aug. 17, 1896. Serial 
No. 603,011. 

577,696. MANTLE-PROTECTOR FOR INCANDESCENT GAS-BURNERS. Louis 
Teichmann, Berlin, Germany, Filed June 1, 1896. Serial No. 593,830. 

577,697. GaAs-RETORT LID, Thomas B, Tinney, Philadelphia, Pa., 
assignor of one-half to William McDonald, same place. Filed May 22, 
1896. Serial No. 592,574. 

577,706. ACETYLENE-GAS GENERATOR. Guy S. Archer and Charles F. 
Burrington, Cherokee, Iowa. Filed Apr. 15, 1896. Serial No. 587,643. 

577,739. DEVICE FOR REGULATING QUALITY OF Gas. Edward J. Frost, 
Philadelphia, Pa., and Benjamin Middleditch, Detroit, Mich., assignors to 
Joseph’ Ti. Berry, Detroit; Miche Filed June 13, 18055, serial, No: 
552,643. 

577,762. APPARATUS FOR INCREASING CANDLE-POWER OF Gas. Robert 
S. Lawrence, Chicago, Ill. Filed May 2, 1896. Serial No. 589,954. 
577,803. PROCESS OF PRODUCING AND CONSUMING HYDROCARBON GAS. 

Thomas L. Willson, New York, N. Y., assignor to the Electro Gas Com- 
pany of West Virginia. Original application filed Jan. 9, 1894. Serial 
No. 517,008. Divided and this application filed Jan. 13, 1896. Sezial No. 

5753379: 
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577,828. INCANDESCENT GAS LAMP. Julius Moeller, London, England. 
assignor to the Welsbach Light Company, Gloucester City, N. J. Filed 
May 16, 1896. Serial No. 591,768. 


March 2. 


577,884. Gas-LIGHTING APPARATUS. Thomas Rowan, London, England. 
Filed Dec. 26, 1895... Serial No: 573, 342- 

577,898, EXxPLosIvE-ENGINE. Jesse Walrath, Racine, Wis. Filed Dec. 
9, 1895. Serial No. §71,507. 

577,992. Gas-GovERNOoR, Charles A. Switzer, Los Angeles, Cal. Filed 
July 20, 1896. Serial No. 599,905. 

578,055. ACETYLENE-GAS GENERATOR. Henry F. Fuller, Chicago, IIl., 
assignor to the Walmsley, Fuller & Company, same place. Filed Nov, 2, 
1896. Serial No. 610,851. 

078,071. GAs-BURNER. Samuel Bernheim, New York, N. Y. Filed Jan. 
2, 1896. . Serial No: 574,176. 

578,112. Gas-ENGINE. Lewis H. Nash, South Norwalk, Conn., assignor 
to the Naticnal Meter Company, New York, N. Y. Filed June 17. 1891. 
Serial No. 396,561. 

078,212. GaAs-REGULATOR FOR WELSBACH BURNERS. Oren R. Cline, 
El Dorado, Kans, Filed June 9, 1896. Serial No. 594,819. 

978,266. OIL, GAs or LIKE ENGINE. Walter Rowbotham, Birmingham, 
England, Filed April 30, 1896. Serial No. 589,776. 


March 9g. 


978,347. GAS-GENERATING MACHINE. Francis L. Mitcheil, Dallas, Tex. 
Filed Apr. 4, 1896. Serial No. 536,242. 

578,377. EXPLOSIVE-ENGINE. Jesse Walrath, Racine, Wis. Filed Jan. 6, 
1896. Serial No. 574,418. 

578,420. Evecrric Gas LiGutTEr. Frederick N, Pike, New York, N. Y., 
assignor of one-third to Edward N. Dickerson, same place. Filed Mar. 
It, 1896. Serial No. 582,715. 

578,621. GaAs-PRESSURE REGULATOR. Charles E. Belt, Baltimore, Md. 
Filed Aug. 5, 1896. Serial No. 601,719. 

578,685. PRocEsS OF AND APPARATUS FOR PRODUCING CALCIUM CaR- 
BIDE. Edwin R. Whitney, Manchester, N. H. Filed May 25, 1896. 
Serial No. 592,999. 


March 16. 


578,711. By-Pass VALVE FOR WELSBACH OR OTHER INCANDESCENT 
GAS-BURNERS. George S. Barrows, Philadelphia, Pa., assignor to 
the Welsbach Light Company, Gloucester City, N. J. Filed Mar. 26, 
1896. Serial No. 548,904. 
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578,735. INCANDESCENT-LIGHT FIXTURE FOR RAILWAY Cars, Etc. 
Simeon E. Farraday, Gloucester City, N. J., assignor to the Welsbach 
Light Company, same place. Filed July 22, 1896. Serial No. 600,112. 

578,841. PRocEss OF AND APPARATUS FOR HEMMING ENDs OF INCAN- 
DESCENT MANTLES. Emil Skriwan,° Vienna, Austria-Hungary. Filed 
Dec. 18, 1896. Serial No. 616,172. 

578,847. ACETYLENE-GAS GFNERATOR. Clementina H. Wilcox, Minne- 
apolis, Minn. Filed Dec. 5, 1896. Serial No. 614,594. 

578,863. GaAs-METER. Elias B. De La Matyr, San Francisco, Cal. Filed 
Mar, 27, 1896. Serial No. 585,048. 

578,864, Gas-METER. Elias B. De La Matyr, San Francisco, Cal. Filed 
July 1, 1896. Serial No. 597,708. 


078,865. GaAs-METER. Elias B. De La Matyr, San Francisco, Cal. Filed 
Noy. 15, 1895. Renewed July 1, 1896. Serial No. 597,786. 


578,934. Gas-LIGHTING. Joseph B, de Léry, New York, N. Y. Filed 
June 29, 1896. Serial No. 597,405. 


578,972. ~ ACETYLENE-GAS GENERATOR. James H. Couper, Atlanta, Ga., 
assignor of one-half to John M. Sitton and Thomas V. Hubbard, same 
place. Filed Nov. 4, 1896. Serial No. 611,077. 

579,068. HyDROCARBON-ENGINE. Edward Merry, Springfield, Mass., 
assignor of one-half to George D. Lytle, same place. Filed Feb. 8, 1896. 
Serial No. 578,454. 

579,110. APPARATUS FOR MANUFACTURING Gas. William H. Harris, 
Washington, D. C., assignor to William A. Milliken, same place. Filed 
May 9, 1895. Serial No. 548,779. 


March 23. 


579,249. Exvecrricat Gas-Cock. Frank W. Ackerman, Corning, N. Y., 
assignor of one-half to Frank P. Foster, same place. Filed July 11, 1896. 
Serial No. 598,849. 


579,318. GaAs-BURNER AND MEANS FOR ADMITTING GAS AND AIR 
THERETO. John E. Dame, Brooklyn, N. Y. Filed May 23, 1896. Serial 
No. 592,815. 

579,378. Gas-ENGINE. Leon Benier, Paris, France, assignor to the Com- 
pagnie Générale des Moteurs Gazogénes Systeme Bénier, same place. 
Filed Feb. 17, 1894. Serial No. 500,513. Patented in France, Dec, 29, 
1893, No. 235,146; in Belgium Jan. 19, 1894, No. 108,139; in Switzer- 
land Jan. 22, 1894. No. 7 897; in England Jan. 24, 1894, No. 1,581; in 
Germany Jan. 28, 1894, No. 77,835; in Hungary, Feb. 18, 1894, No. 42; 
in Spain Feb. 26, 1894, No. 15,400; in Austria, Mar. 1, 1894, No. 221; 
ia Italy Mar. 30, 1894, No. 35,623; in Portugal Nov. 28, 1894, No. 2,043; 
in Luxemburg May 18, 1895, No. 2,309; in Tunis May 26, 1895, No. 152; 
and in Turkey Sept. 27, 1895, No. 465. 
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579,408. Gas-MIxerR. Lewis J. Rice, Indianapolis, Ind. Filed Feb. 7, 
1896. Serial No. 578,400. 


579,554, GaAs-MoTor. Edward W. Blum, Cincinnati, Ohio, assignor of 
one-half to John H. Stricker, Anderson, Ind. Filed Dec. 26, 1896, Serial 
No. 573,306. 


March 30. 


579,657. HypROCARBON-BURNER. Victor H. Slinack, Philadelphia, Pa., 
assignor to the Pennsylvania Globe Gas Light Company, of Pennsylvania: 
Filed Apr. 17, 1896. Serial No. 587,917. 

579,687. REGENERATIVE BURNER. William R. Swift and Thomas Gordon, 
New York, N, Y., assignors to the Gordon- Mitchell Gas Lamp Company, 
same place. Filed April 13, 1893. Serial No, 470,201. 


579,689. ACETYLENE-GAS-GENERATING APPARATUS. Joseph A. Vincent, 
Philadelphia, Pa:, assignor to the Electro Gas Company of West Virginia. 
Filed May 7, 1396. Serial No. 590,520. 


579,702. ACETYLENE-GAS-PRODUCING APPARATUS. Edward N. Dicker- 
son, New York, N. Y. Original application filed Jan. 3, 1896. Serial 
No. 574,205. Divided and this application fled May 25, 1896, Serial No. 
592,980. 

579,740. FIREPLACE GAs HEArFR. Morris I. Cohn, Chicago, Ill. Filed 
Jan. 18, 1896. Serial No. 575,983. 


579,789. Gas-ENGINE. Peter T. Coffield, Dayton, Ohio, assignor to W. P. 
Callahan & Co.. same place. Filed Nov. 16, 1896. Serial No. 612,210. 


579,860. GAS-ENGINE. Oliver Colborne, Chicago, Il]. Filed Dec. 23, 
1895. Serial No. 573,040. 


579,871. PREPAYMENT GAS-METER. John Hawkyard, Saddleworth, Eng- 
land, assignor to Joseph Braddock, Oldham, England. Filed May 19, 
1896, Serial No. 592,143. 


579,921. IGNITING APPARATUS FOR INTERNAL-COMBUSTION ENGINES. 
George L. Woodworth, Stanford University, Cal. Filed May 12, 1896. 
Serial No. 591,313. 


April 6. 


580,020. PRocEss OF PRODUCING GaAs. Elihu Thomson, Swampscott, 
Mass. Filed Dec. 11, 1896, Serial No. 615,318. 


580,074. GaAs-BURNER. William B. Williams, Leigh, England. Filed 
Feb. 20, 1896. Serial No. 580,120. Patented in England, Apr. 18, 1893. 
No. 7,831. 
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580,090. Gas oR GASOLINE ENGINE. James G. Lewis, Baltimore, Md., 
assignor by direct and mesne assignments, to the Lewis Gas Motor Com- 
pany of Baltimore City, of Maryland, Filed July 29, 1895. Serial No. 
557,471. 


580,096. Gas-Stove. William Tracy, Leavenworth, Kans., and Kerr M. 
Mitchell, St. Joseph, Mo. Filed Dec. 19, 1895. Serial No. 572,713. 


580,113. Burner. Ernst Linder, New York, N. Y. Filed Dec. 23, 1896. 
Serial No, 616,692. | 


580,126. BuRNER FOR ACETYLENE GAs. Henry F. Fuller, Chicago, Ill, 
2ssignor to the Walmsley, Fuller & Co., same place. FiledMay 20, 1896. 
Serial No. 592,272. 


580,147. Process OF AND APPARATUS FOR DEHYDRATING Gas. Jacob 
S. Smith, Chicago, Ill. Filed July 9, 1896. Serial No. 598,607. 


580,172. Gas or OTHER ExpLosivE ENGINE. Mildred Blakey, Pittsburg, 
Pa, Filed July 10, 1896, Serial No. 598,637. 


580,247. Gas-PRopUcER. Per T. Berg and Niven McConnell, Munhall, 
Pa, Filed May 8, 1896. Serial No. 590,690. 


580,298. IGNITER OR GAS-LIGHTER. William Trabue, Louisville, Ky., 
assignor to Curran Pope, same place. Filed June 26, 1896. Serial No. 
596,986. 


580,360. FuRNACE FOR BuRNING HypRocarBons, Chas, H. Bachy, 
Girault, Belgium. Filed Oct. 19, 1895. Serial No. 566,210. Patented 
in France Aug. 17, 1894, No. 240,805; in Belgium Dec. 6, 1894, No. 
107,761; in Hungary, Feb. 2, 1895, No. 2,111; in Italy, Feb. 18, 1895, 
Nc. 48, and in Austria, Feb. 5, 1896, No. 2,919. 


580,387. EXxpLosivE-ENGINE. George H. Ellis and John F. Steward, 
Chicago, Ill. Filed Dec, 26, 1895. Serial No. 573,312. 


580,444. Gas-EnciInrE, Hurbert C, Baker, Hartford, Conn. Filed July 9, 
1896. Serial No. 598,579. 


580,445. Movror-ENGINE, Francis G. Bates and Frank H. Bates, Phila- 
delphia, Pa. Filed Dec. 15, 1896. Serial No, 615,762. 


580,568. Procrss oF MANUFACTURING, FUEL. Frank Batter, Marshfield, 
Oreg. Filed Mar, 16, 1896. Serial No. 583,347. 

580,624. ACETYLENE-GAS-GENERATING APPARATUS, Edward C. Napheys, 
Philadelphia, Pa., assignor to the Electro Gas Company of West Virginia. 
Filed May 21, 1896. Serial No. 592,435. 

580,626, MEANS FOR TRANSPORTING WELSBACH OR OTHER MANTLES. 
Townsend Stites, Gloucester City, N. J., assignor to the Welsbach Light 
Company, same place. Filed July 23, 1896. Serial No. 600,195. 

580,650. ACETYLENE-GAS GENERATOR. Delbert J. Reynolds, Winnebago, 
Minn., assignor, by direct and mesne assignments, to the Finkler-Rey- 
nolds Company, Chicago, Ill. Filed July 17, 1896, Serial No. 599,518. 


x¢clll 


580,689. PROTECTIVE BUSHING AND HOLDER FOR RUBBER GaAs-BaGs. 
John Hearne and Elmer E. Cisco, Brooklyn, N. Y. Filed July 27, 1896. 
Serial No. 600,678. 

580,810. Gas-Lamp. Thomas C. J. Thomas and William M. Still, London, 
England. Filed Feb. 25, 1896. Serial No. 580,635. Patented in England, 
Jan. 7, 1895, No. 435; in France Jan. 31, 1896, No. 253,602; in Belgium 
Feb. 15, 1896, No. 119,659; in Austria June I, 1896, No. 462,163, and in 
India July 1, 1896, No. 76, and Nov. 3, 1896, No. 218. 


April 20. 


581,020. AcETYLENE-GAS-GENERATING LAMP. William H. Dennis, Min- 
neapolis, Minn. Filed Dec. 15, 1896. Serial No. 615,830. 

581,025. Gas-BURNER. Emanuel G. Golder, Lake View, N. J. Filed 
Dee110, 13900. = Serial No; 615; 107. 

581,090. INCANDESCENT LAMP FOR LIQUID HYDROCARBONS. Konrad 
Trobach, Pankow, Germany. Filed Sept. 16, 1895. Serial No. 562,682. 

581,117. GaAs BurNER. Thomas Holliday, Huddersfield, England. Filed 
Oct. 23, 1895. Serial No. 566,584. 

581,203. APPARATUS FOR MANUFACTURING Gas. Alexander M. Hay, 
Duluth, Minn. Filed Mar. 25, 1896. Serial No. 584,882. 


April 27. 


581,327. Etecrric Gas-LIGHTER. Lewis L, Borradaile, Philadelphia, Pa., 
assignor of one-half to Joseph Lindsey Durnell, same place. Filed Dec. 
23, 1896. Serial No. 616,723. 

581,364. MANTLE OR Hoop FoR INCANDESCENT GAS-LIGHTS. Ernest 
Nienstaedt, New York, N. Y., assignor to the Apollo Incandescent Gas 
Light Company, same place. Filed Mar. 12, 1897. Serial No. 627,213. 

581,385. GAs OR VAPOR ENGINE. Eugene P. Woillard, Sugden, Fla. 
Filed May 14, 1896. Serial No. 591,530. 

581,666. APPARATUS FOR CARBURETING WATER-GAS. Rollin Norris, 
Philadelphia, Pa., assignor to the United Gas Improvement Company, 
same place. Filed Aug, 13, 1895. Renewed Mar. 12, 1897. Serial No. 
627;223: 

581,683. Gas-EncinE. William O. Worth, Benton Harbor, Mich. Filed 
June 17, 1895. Serial No, 553,091. 


May 4. 


581,699. APPARATUS FOR GENERATING ACETYLENE GaAs. Albert F, 
Doddridge, Chicago, Ill., assignor to James E. Merritt, same place, Filed 
Mar. 18, 1896. Serial No. 583,677. 
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581,707. AUTOMATIC GAs-LIGHTING DeEvicrE. Adolf Franke, Berlin, 
Germany, assignor to the Deutsche Gas-Selbstziinder-Gesellschaft mit 
Beschrankter Haftung, same place. Filed Jan. 2, 1897. Serial No. 
617,790. 

581,783. Gas-ENGINE. Thomas Small, Camden, N. J., assignor to George 
J. Richardson, trustee, Philadelphia, Pa. Filed Apr. 11, 1896, Serial 
No. 587,184. 

581,784. GAs-ENGINE., Thomas Small, Camden, N. J., assignor to George 
J. Richardson, trustee, Philadelphia, Pa. Filed Apr, 11, 1896. Serial 
No. 587,186. 

581,843. Atr-HOLDER FOR GAS APPARATUS. James M. Bois, Aurora, 

‘N.Y. Filed Mar. 17, 1896. Serial No. 583,619. 

581,866. SupporT FOR MANTLES USED IN LIGHTING BY INCANDESCENCE. 
Joseph B. de Léry, New York, N. Y. Filed May 8, 1896. Serial No. 
590,660. 

581,867. INCANDESCENT GAS-BURNER. Joseph B. de Léry, New York, 
N.Y. Filed May 15, 1896. Serial No. 591,601. 

581,894. Hoop FoR INCANDESCENT GAs-LAmMpPs. William L. Voelker, 
Elizabeth, N. J., assignor, by mesne assignments, to the Voelker Light 
Company, of New Jersey. Filed Oct. 14, 1895. Serial No. 565,681. 

581,909. METHOD oF AND APPARATUS FOR CARBURETING WATER-GAS. 
Arthur G. Glasgow and Alexander C. Humphreys, New York, N. Y. 
Filed Aug. 6, 1895. Serial No. 558,301. 

581,911. Process OF AND APPARATUS FOR MAKING CARBURETED WATER- 
Gas. Alexander C. Humpbreys and Arthur G. Glasgow, New York, N.Y. 
Filed July 10, 1895. Serial No. 555,489. 

581,930. Gas-MIxerR. George Alderson, La Salle, Il]., assignor to Charles 
Brunner, Peru, Ill. Filed May 6, 1895. Serial No. 548,285. 

582,044. APPARATUS FOR MANUFACTURING GaAs, Augustus S. Cooper, 
Santa Barbara, Cal. Filed May 4, 1896. Serial No. 590,157. 

582,073. GaAs OR OIL ENGINE. Frank S. Mead, Montreal, Canada. Filed 
Sept. 23, 1895. Serial No. 563,450. 

582,085. Evecrric GAs IGNITER, Frederick N. Pike, New York, N. Y., 
assignor to Harry T. Johnson, Aes City, N.J. Filed July 8, 1806. 
Serial No. 598, 389. 

582,108. ExXpLosIvE-ENGINE, Alexander Winton, Cleveland, Ohio, Filed 
Mar. 18, 1896. Serial No. 583,840. 


May Il. 
582,175. AuTOMATIC GAS-LIGHTING DEVIcE. Jean Canellopoulos, Paris, 
France. Filed Jan. 2, 1897. Serial No. 617,776. 


582,258. LEAD-LINED PIPE-JoINT,. Douglas G. Brighton and Edwin M. 
Venning, London, England. Filed Aug. 21, 1895. Serial No. 560,048. 
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582,267. SELF-IGNITING Gass-BURNER. Jean M. Canellopoulos, Paris, 
France. Filed Mar, 9, 1897. Serial No, 626,656. Patented in Luxem- 
burg, Dec. 18, 1896. No. 2,700. 


582,271.: O1L oR GAS ENGINE. Henry T, Dawson, London, England. 
Filed Mar. 9, 1896. Serial No. 582,424. 


582,274. APPARATUS FOR GASIFYING AND CONTROLLING LIQUEFIED OR 
COMPRESSED GAs. Edward N. Dickerson and Julius J. Suckert, Ne-v 
York, N. Y., assignors to the United States Acetylene Liquefaction Com- 
pany of New York. Filed Mar. 4, 1896. Serial No. 581,842. 


582,297. SHUT-OFF ATTACHMENT FOR GAS-JETS, Etc. Charles Mellish, 
Brooklyn, N. Y., assignor of one-half to Leon L, Burr, same place. Filed 
Mar. I9, 1896. Serial No. 583,963, 


582,443. Gas-Lamp. Aaron P. Storrs, Owego, N.Y. Filed Oct. 5, 1896. 
Serial No, 607,874. 


582,459.. INCANDESCENT Gas-BURNER AND MANTLE. Wiiliam H. Cot- 
tingham, Milwaukee, Wis., assignor to Frederick R. Foster, same place, 
Filed Apr. 3, 1896. Serial No. 586,477. 


582,529, COMBINED GAS-PRODUCING AND AIR-HEATING APPARATUS. 
Alexander M. Hay, Duluth, Minn., and John B. Archer, Washington, 
D,C., assignors of one-half to John Hay, London, England. Filed Apr. 
24, 1896. Serial No. 588,954. 


582,532. IGNITER FOR GAS ENGINES, John W. Lambert, Anderson, Ind. 
Filed June 23, 1896. Serial No. 596,611. 


582,540. IGNITER: FOR EXPLOSIVE-ENGINES. Oscar Mueller, Decatur, 
Ill. Filed July 22, 1896. Serial No 600,168, 


582,546, APPARATUS FOR GENERATING ACETYLENE GAS. Jerome J. 
Patterson, Batavia, N. Y., assignor of three-fourths to Isaac R. Barton, 
same place, John William Speaight, Brooklyn, and Walter C. Nichols, 
Buffalo, N. Y. Filed Dec. 22, 1896. Serial No, 616,581. 


582,548. Prockss oF GENERATING ACETYLENE GAS, Charles E. Rand, 
Chicago, Ill, “Filed July 29, 1896. Serial No. 597,442. 


582,560. Gas-RerortT Lip. Thomas B. Tinney, Philadelphia, Pa., as- 
signor of one-half to William McDonald, same place. Filed June 5, 1896, 
Serial No. 594,426. 


582,573. DEVICE FOR REGULATING GAS AND AIR MIXTURES IN BUNSEN 
BURNERS. Hans Axmann, Erfurt, Germany. Filed July 7, 1896. Serial 
No. 598,353. 

582,575. FLEXIBLE PIPE-JOINT, James C. Bayles, East Orange, N. J., 
assignor to Lewis C. Bayles, Branford, Conn. Filed Dec. 9, 18096, 
Serial No, 614,980. 


xevl 


May 18. 


582,619. AuTomatic Gas-LIGHTING DEVICE. Jean W. Canellopoulos 
and Henri O. Kratz-Boussac, Paris, France. Filed Sept. 29, 1896. Serial 
No. 607,340. Patented in Germany, Mar. 21, 1896; in Hungary, Apr. 13, 
1896, No. 6,102; in Norway Apr. 15, 1896, No. 5,024; in Switzerland 
Apr. 15, 1896, No. 12,118; in Luxemburg Apr. 19, 1896, No. 2,491; in 
Austria May 2, 1896, No. 46/1,745; in Italy June 30, 1896, XX XI, 41,356, 
LXXXI, 156, and in Spain July 28, 1896, No. 18,925. 

082,620. Gas-ENGINE. James A. Charter, Beloit, Wis. Filed Apr. 11, 
1895. Serial No. 545,374. 

382,626. Gas-BURNER. Charles H. English, Washington, D.C. Filed 
June 25, 1896. Serial No. 596,917. 

582,655. APPARATUS FOR MANUFACTURING Gas. Ferdinand Logan, 
Phoenixville, Pa. Filed May 8, 1896. Serial No. 590,687. 

582,781. CoIn-FREED GAs-METER. Harry Gamwell and Charles Gam- 
well, Liverpool, England, assignors of one-half to James Lind and John 
Lind, same place. Filed Sept. 26, 1896. Serial No. 607,043. 

082,875. AuTOMATIC GAs-LIGHTING APPARATUS FOR INCANDESCENT 
Gas-LicHts. Albert Rammoser, Berlin, Germany, assignor to George 
Loewenberg, same place. Filed Noy. 2, 1896. Serial No. 610,877. 

582,985. BURNER AND APPLIANCE FOR SUPPORTING INCANDESCENT 
GAS-MANTLES. Joseph De Brouwer, Bruges, Belgium. Filed Dec. 31, 
1895. Serial No. 573,968. Patented in Belgium Nov, 18, 1895, No. 
118,476. 


May 25. 


583,092. WELSBACH OR OTHER MANTLE OR INCANDESCENT. Waldron 
Shapleigh, Philadelphia, Pa., assignor to the Welsbach Light Company, 
Gloucester, City, N. J. Filed Mar. 24, 1897. Serial No. 628,960. 

583,187. INCANDESCENT GAS-BURNER. Joseph B. de Léry, New York, 
N. Y. Filed Apr. 3, 1897. Serial No. 630,536. 

583,225. Gas-BuRNER. John Fried!ander, St. Louis, Mo. Filed Jan. 29, 
1897. Serial No. 621,229. 

583,252. DEVICE FOR STOPPING LEAKY JOINTS IN GAS OR OTHER PIPES. 
Solomon R. Dresser, Bradford, Pa. Filed June 20, 1894. Serial No- 
515.154. 

583,262. PROCESS OF AND APPARATUS FOR DISTILLING AMMONIA. Henrik 
J. Krebs, Wilmington, Del. Filed June 4, 1891. Serial No. 395,113. 
583,286. ACETYLENE-GAS BURNER. Philipp Von Frays and Heinrich 
Busch, Nuremberg, Germany, assignors to The Firm of I. Von Schwarz, 

same place, Filed Aug. 12, 1895. Serial No. 559,091. 

583,300. Gas-VALVE. Edward N. Dickerson, New York, N. Y. Filed 

Aug. 3, 1896. Serial No. 601,550. 


xevll 


583,308, Evecrric GAs-LIGHTING ATTACHMENT. William H. Fargo, 
San Francisco, Cal. Filed Aug. 6, 1896. Serial No. 601,863. 

583,344. INCANDESCENT GaAs-LAMpP. William Tice, New York, N. Y. 
Filed Jan. 15, 1897. Serial No. 619,396. 

583,399. GaAs or VAPoR ENGINE. George W. Lewis, Chicago, Ill. Filed 
July 15, 1895. Serial No. 555,974. 


June 1. 


583,495. Gas-ENGINF. Harry B. Maxwell, Rome, N.Y. Filed July 13, 
1896. Serial No. 598,926. 

583,507. Gas-ENGINE. John W. Raymond, Racine, Wis. Filed Jan. 13, 
1896. Serial No. 575,303. 

583,508. Gas-ENGINE. John W. Raymond, Racine, Wis. Filed Jan. 13, 
1896. Serial No. 575,304. 

583,511. GaAs-BURNER. Wm. W. Seeley, Brooklyn, N. Y. Filed Feb. 3, 
1897. Serial No. 621,814. 

583,579. DEVICE FOR POURING PIPE-JOINTS. Marvin E. Otis, Rochester, 
N.Y. Filed Nov. 14, 1896. Serial No. 612,102, 

583,584. GASeENGINE. George Westinghouse and Edwin Ruud, Pittsburg, 
Pa, Filed April 22, 1896. Renewed Apr. 29, 1897. Serial No. 634,463. 

583,585. MEANS FOR CONTROLLING AND REGULATING OPERATION OF 
GAS-ENGINES. George Westinghouse, Jr., and Edwin Ruud, Pittsburg, 
Pa. Filed Dec. 7, 1895. Serial No, 571,386. 

583,586. ELecrric IGNITER FOR GAS-ENGINES. George Westinghouse 
and Edwin Ruud, Pittsburg, Pa. Filed Sept. 22, 1896. Serial No. 
606,624. 

583,600. MEANS FOR OBVIATING SMELL OF INTERNAL-COMBUSTION 
ENGINES. Gustav Langen, Philadelphia, Pa. Filed Jan. 14, 1896. Serial 
No. 575,516. 

583,627. Gas-ENGINE. Lewis H. Nash, South Norwalk, Conn., assignor 
to the National Meter Co., New York, N. Y. Filed May 22, 1890. Serial 
Noe3352, 730. 

583,628. Gas or O1L ENGINE. Lewis H. Nash, South Norwalk, Conn., 
assignor to the National Meter Co., New York, N. Y. Filed Jan. 14, 1896. 
Serial No. 575,459. 

583,630. ELecrric GAs-LIGHTER. John Y. Parke, Philadelphia, Pa. 
Filed Jan 2, 1897. Serial No. 617,724. 

583,665. Gas-ReTorr. James E. Weaver, Pittsburg, Pa. Filed May 28, 
1894. Serial No. 512,598. 

583,666. GaAs-DISTRIBUTING SYSTEM. James E. Weaver, Pittsburg, Pa. 
Filed May 28, 1894. Seria No. 512,599. 

583,671. APPARATUS FOR MAKING WaTeER-Gas. Charles R. Collins, 
Philadelphia, Pa., assignor to the United Gas Improvement Company, 
same place. Filed Jan. 8, 1895. Serial No. 534,173. 


x¢evlll 
583,697. Gas-MAKING APPARATUS. James E. Weaver, Pittsburg, Pa. 
Filed Aug. 10, 1893. Serial No. 482,822. 
583,761. ACETYLENE-GAS GENERATOR. Frank A. Mitchell, Wilmington, 
Del. Filed Feb. 12, 1897. Serial No. 623,177. 


583,872. Gas-ENcINE. John H. Tuffs, Syracuse, N. Y. Filed Sept. 9, 
1895. Serial No. 561,893. 


June; 


583,915. APPARATUS FOR GENERATING Gas. Burdett Loomis, Hartford, 
Conn. Filed Apr. 9, 1894. Serial No. 506,904. 

583,982. GASOLINE AND GAS ENGINE. William F. Davis, Waterloo, lowa, 
assignor to the Davis Gasoline Engine Company, same place. Filed May 
31, 1605. perial No7551,325, 

584,056. IGNniTING DEvIcE. Bogulan Jolles, Vienna, Austria-Hungary. 
Filed Feb. 1, 1897. Serial No. 621,537. 

584,097. HybRocARBoN-MoTor. Martin H. Rumpf, Brusse!s, Belgium. 
Filed Sept. 9, 1896. Serial No. 605,221. 

584,130. Gas-ENGINE, Frederick C. Griswold, Port Jervis, N. Y., assignor 
of one-half to Martin L. Chambers, same place, Filed Nov. 25, 1896. 
Serial No. 613,367. 

584,188. GaAs OR VAPOR ENGINE. Presley B. McLelland and Stephen D. 
McLelland, Chicago, Ill. Filed Dec. 20, 1895. Serial No. 572,816. 
584,282. Gas-ENGINE. Franz Biirger and Henry M. Williams, Fort 

Wayne, Ind. Filed Aug. 1, 1894. Serial No. 519,205. 


June 15. 


584,326. APPARATUS FOR HEATING WATER, William C. Clarke, New 
York, N. Y., assignor to the Gilbert & Barker Manufacturing Company, 
of Massachusetts. Filed Jan. 15, 1895. Serial No. 534,991. 

584,339. APPARATUS FOR MANUFACTURING ACETYLENE GAs. John H. 
Exley, Bradford, England. Filed Dec. 13, 1895. Serial No. 572,048. 
584,349. PrRocEss or CARBURETING Gas, Arthur B. Griffen, Verona, 
N. J., assignor to the Gilbert and Barker Manufacturing Company, Spring- 

field, Mass. Filed Jan. 22, 1895. Serial No. 535,770. 

584,448, GaAs-ENGINE. Cornelius C, Wright and William J. Stevens, Titus- 
ville, Pa.; said Wright assignor to said Stephens. Filed Sept. 8, 1896. 
Serial No. 605,144. 

584,472. Gas Apparatus. Henry A. Jonés, New York, N.Y. Filed 
Nov, 16, 1894. Renewed Nov. 18, 1896. Serial No. 612,649. 

584,475. Gas-Savinc CHecK. Adolph Kuhne, New York, N. Y. Filed 
Dec. 8, 1856. Serial No. 614,968. 


xclx 


584,513. APPARATUS FOR PRODUCING GAs. Maurice Lorois, Nantes, 
France, Filed Sept. 4, 1894. Serial No. 522,006. Patented in France 
July 30, 1892, No. 223,360; in India Sept. 9, 1892, No. 2.579; in England 
Sept. 13, 1892, No. 16,413; in Belgium Sept. 26, 1892, No. 101,511; in 
Switzerland Sept. 26, 1892, No. 5,877; in Luxemburg, Sept. 27, 1892, 
No. 1,696; in Italy Sept. 27, 1892, XX VII, 32,757; in Cape Colony Oct. 
11, 1892, No. 268; in Norway Oct. 11, 1892, No. 3,055; in Victoria Oct. 
21, 1892, No. 10,073; in New South Wales Oct. 24, 1892, No. 4,066; in 
Spain Nov. 24, 1892, No. 13,850, and in Canada Dec. 19, 1893, No. 44,918. 

584,527. Gas-BuRNER. Victor H. Slinack, Philadelphia, Pa., assignor to 
the Pennsylvania Globe Gas Light Co. of Pennsylvania. Filed Feb. 1, 1897. 
Serial No, 621,409. 

584,605. Gas-MACHINE. Henry C. Sergeant, Westfield, N. J. Filed 

. Aug. 22, 1893. Serial No. 483,752. 

584,622. Gas-ENGINE. John O. Brown, Dagton Ohio, assignor to Allie 
M. Brown, same place. Filed Oct. 24, 1895. Serial No. 566,688. 

584,674. Gas-ENGINE. Edward B. Dake, Muskegon, Mich. Filed Apr. 
17, 1896. Serial No. 588,026. 

584,713. APPARATUS FOR MANUFACTURING GAs. John L. Stewart, San 
Francisco, Cal. Filed Apr. 19, 1890. Serial No. 348,644. 

584,714, APPARATUS FOR MANUFACTURING GAS. John L. . Stewart, 
Philadelphia, Pa. Filed Dec. 23, 1890. Serial No. 375,598. 


June 22. 


584,772. “APPARATUS FOR BURNING ACETYLENE GAs, Edward N. Dicker- 
son and Julius J. Suckert, New York, N. Y. Filed Jan. 23, 1897. Serial 
No. 620,340. 

584,785. Evectric GAs LIGHTING AND EXTINGUISHING APPARATUS. 
Gottfried F, Krieger, Kiel, Germany, assignor to the Universal Gasziinder- 
Gesellschaft, mit Beschrankter Haftung, Hamburg, Germany. Filed Mar. 
2, 1897. Serial No. 625,709. 

584,920. CooLINnGc DEVICE FOR GAS OR PETROLEUM Motors. Emil 
Capitaine, Frankfort-on-the-Main, Germany, assignor to George T. 

- Harris, Philadelphia, Pa. Filed Nov. 7, 1896. Serial No. 611,328. 

584,931. ACETYLENE-GAS GENERATOR. Henry F. Fuller, Chicago, IIl., 
assignor to the Walmsley, Fuller & Company, same pate Filed Dec. 28, 
1896. Serial No. 617,269. 

584,946. ACETYLENE-GAS APPARATUS. Royer Luckenbach, Philadelphia, 
Pa., assignor, by mesne assignments, to Cornelius E. Baird, same place. 
Filed Dec. 23, 1896. Serial No. 616,795. 

584,960. ExpLosivE-ENGINE, Charles Quast, Marion, Ohio. Filed Sept. 

5, 1894. Serial No. 522,179. 

584,961. Gas-ENciINE. Charles Quast, Marion, Ohio, Filed Nov. 6, 1894. 

' Serial No. 528,115. 


C 


585,115. Gas-ENGINE. Charles A. Miller, Springfield, Ohio, assignor to 
the Miller Gas Engine Company, same place. Filed Jan, 6, 1896. Serial 
No. 574,491. 

585,127. Expiosive GAS-ENGINE. George W. Starr and John H. Cogs- 
well, Havana, Ill, Filed Aug. 26, 1896, Serial No. 603,991. 


June 29. 


585,230. GaAs-TURBINE. James G. Sanderson, Scranton, Pa. Filed Mar. 
6, 1896. Serial No. 582,079. 

585,339. FLUID-PRESSURE ENGINE. Walter H. Knight, New Brighton, 
Nw Y,. ) Filed Dec.'23,. 7895. © “SerialaNo: 573,575; 

585,434. ExpLosivE-ENGINE. William E. Gibbon, Colchester, England. 
Filed Oct. 24, 1896. Serial No. 609,946. 

585,504. GAS-ENGINE. Lewis S. Brown, Columbus, Ohio. Filed Oct. 22, 
1896. Serial No. 609,686. 

585,601. GAs-ENGINE. Herbert B. Steele, Malden, Mass. Filed Dec, Io, 
1895. Serial No. 571,628. 

585,625, ACETYLENE-GAS GENERATOR. James H, Dougherty, Philadel- 
phia, Pa, Filed Jan. 27, 1896. Serial No. 576,940. 

585,631 GaAs-BROILER, Frank A. Langwith, New York, N. Y., assignor, 
by direct and mesne assignments, to Joseph J. Meyers, same place. Filed 
Noy. 11, 1896, Serial No. 611,716. 


July 6. 


585,651, GaAs-ENGINE. Franz Biirger, Fort Wayne, Ind., assignor of three- 
fourths to Henry M, Williams, same place. Filed Mar, 26, 1894. Serial 
No, 505,205. 

585,652, Gas-ENGINE, James A, Charter, Beloit, Wis. Filed Sept. 26, 
1896. Serial No, 607,087, 

585,831. GaAs-EXHAUSTING APPARATUS. Johan W, Th, Olan, New York, 
N. Y. Original application filed Mar. 13, 1893. Serial No. 465,761. 
Divided and this application filed June 5, 1897. Serial No. 639,573. 


585,902. SELF-CLOSING GAS-BURNER, Frank P, Barney, Chartley, Mass, 
Filed Feb, 25, 1897. Serial No, 625,011. 

585,919, INCANDESCENT GAS-BURNER. Jean Baptiste Paul Wanauld de 
Malberg, Rheims, France, Filed July 25, 1896. Serial No, 600,493. 
Patented in France Jan. 29, 1896, No. 253,433; in Belgium Mar. 14, 1896, 
NO, 120,354, Apr. 17, 1896, No. 120,920, Apr. 28, 1896, No. 120,093, and 
May I, 1896, No, 121,141; and in England Mar, 25, 1896, No, 6,581, 
and May I, 1896, No. 11,100, 

585,932, HEATING APPARATUS FOR GAS-BURNERS. Theodore Giihring, 
New York, N. Y. Filed Jan. 30, 1897,, Serial No, 621,332. 


Cl 


585,952. STARTING MECHANISM FOR GAS-ENGINES, Simeon Colley, Sr., 
and Simeon Colley, Jr., Springfield, Ohio, Filed Feb. 27, 1897. Serial 
No, 625,263. 


586,085. Gas-BURNER. Leonard Henkle, Rochester, N. Y., assignor, by 
mesne assignments, to the Consolidated Sterling Incandescent Gas Lamp 
Company, of New Jersey. Filed May 5, 1896. Serial No. 590,288, 


586,086. Gas-METER CasinG. William H. Hopper, Philadelphia, Pa., 
and Stephen Milsted, Hammonton, N.J. Filed Sept. 28, 1896. Serial 
No, 607,222. 


586,089, AUTOMATIC GAS-PRESSURE REGULATOR, Alfred Hall, Chicago, 
Ill, Filed Feb. 12, 1897. Serial No. 623,126. 


July 13. 


586,175. Gas-BURNER. Richard Gabel, Dresden, Germany. Filed Jan. 
27, 1896. Serial No. 577,219. 

586,182. Gas-BURNER Tip, Isaac Harrison and Albert M,. Kilberg, 
Scranton, Pa., said Kilberg assignor of one-twelfth to Aaron Goldberg, 
Joseph Burros, and Isidor Finkelstein, same place. Filed Apr. 11, 1896. 
Serial No. 587,085. : 

586,194. ACETYLENE-GAS GENERATOR, Charles Matthews, Jr., Chicago, 
Ill. Filed Mar. 29, 1897. Serial No. 629,835. 

586,312. GaAs-EnGINE, Charles Jacobson, Brooklyn, N. Y,, assignor to 
the Climax Gas Engine Company, same place. Filed Sept. 24, 1895. 
Serial No. 563,569. 

586,321. Gas-ENGINE. John D. Russ, Rahway, N. J., assignor, by direct 
and mesne assignments, to Maxwell Wyeth & Co., Brooklyn, N. Y. Filed 
Jan. 29, 1896. Serial No. 577,224. 

586,409. Gas or VAPOR ENGINE, Eugene P. Woillard, Sugden, Fla, 
Filed Apr. 15, 1896. Serial No. 587,625. 

586,466, Gas-RETORT BENCH. James Twamley, Grand Forks, N. D. 
Filed Nov, 11, 1896. Serial No. 611,708. 

586,479. ELectric IGNITER FOR GAS-ENGINES. Harry S. Dosh, Balti- 
more, Md., assignor to George F, Obrecht and George Scheihing, same 
place. Filed Feb. 17, 1897. Serial No. 623,781. 

586,499. AUTOMATIC CUT-OFF FOR GAS-BURNERS. Daniel W. Ketcham, 
U.S. Army. Filed Feb. 12, 1897. Serial No. 623,157. 

586,511, IGNITER FOR EXPLOSIVE-ENGINES. Edward J. Pennington, 
Racine, Wis., assignor to Thomas Kane, trustee, Chicago, Ill. Filed 
May 13, 1895. Serial No. 549,039. 

586,537. ELecrric GAs-LIGHTER. Frank Rhind, Bridgeport, Conn., 
assignor to The Bridgeport Brass Company, same place. Filed May 17, 
1897. Serial No. 636,993. 


cil 
July 20. 


586,748. GAs-BURNER. Joseph Stubbers, Covington, Ky. Filed Feb. 21, 
1896. Serial No. 580,150. 


586,813. ELECTRICAL GAS-ALARM. John Erikson,!Providence, R. I. Filed 
Apr. 3, 1897. Serial No. 630,540. 


586,826. ExpLosIvE-ENGINE. Frederick A. Redmon, San Francisco, 
Cal., assignor to Bainbridge L. Ryder, same place. Filed Oct. 9, 1896. 
Serial No. 608,345. 


586,841. SwING-JOINT FoR Gas-FIXTURES. Henry P. Drew, New York, 
N. Y. Filed Feb. 27, 1897. Serial No. 625,268, 


586,923. APPARATUS FOR MANUFACTURING Gas. Albert E. Aldrich, 
Lexington, Ky., assignor of one-tenth to Frank M. Flenner, same place. 
Filed June 24, 1896. Serial No. 596,744. 


july 27. 


586,968. FEED-WATER HEATER FOR GAS-MAKING APPARATUS. Artbur 
G. Glasgow, London, England, assignor to himself and Alexander C. 
Humphreys, New York, N. Y. Filed Oct. 16, 1896. Serial No. 609,052. 


586,970. METHOD OF AND APPARATUS FOR MANUFACTURING CARBURETED 
WATER-GAS. Alexander C. Humphreys, Philadelphia, Pa., and Arthur 
G. Glasgow, New York, N. Y. Filed Feb. 18, 1895. Serial No. 538,791. 
Patented in England Feb, 12, 1895. No. 3,089. 


586,988. PRocEss OF AND APPARATUS FOR MAKING GAS. William F. 
Browne, New York, N. Y. Filed Apr. 30, 1896. Serial No. 589,770. 


586,994. MANUFACTURE OF MANTLES FOR INCANDESCENT GAS-LAMPS. 
John F, Duke, London, England. Filed Jan, 13, 1897. Serial No. 
619,049. 

587,026. Procrss oF MANUFACTURING FILAMENTS AND MANTLES FOR 
INCANDESCENT GAS-LIGHTING, William L, Voelker, Elizabeth, N. J., 
assignor to The Voelker Light Co., of New Jersey. Filed Nov, 25, 1896. 
Serial No. 613,449. 


587,102. MEANS FOR CLOSING Gas MaINs, Richard B. Meany, Union, 
Hudson Co., N. J. Filed Jan. 23, 1897. Serial No. 620,406. 

587,109. Gas-FIxTuRE. Ernest Stenstrom and Otto W. Stenstrom, Boston, 
Mass. Filed June 5, 1897. Serial No. 639,495. 


587,138. PROCESS OF AND APPARATUS FOR MANUFACTURING METALLIC 
CARBIDES, Isaiah L. Roberts, Niagara Falls, N. Y. Filed Dec. 29, 1896. 
Serial No. 617,305. 


587,203. APPARATUS FOR COMPELLING FLow oF GAs BY MEANS OF CurR- 
RENTS OF LIQuIDs. Joseph Heaton, Brunswick, Me., assignor of one- 
half to Eugene Thomas, Topsham, Me. Filed Nov. 11, 1896. Serial No, 
611,724. 


Clil 
August 3. 

587,313. GaAs STovE. Jonathan Johnson, Lowell, Mass. Filed Jan. 31, 
1895. Serial No. 536,799. 

587,334. GAS BURNER, George E. Sharpe, Steubenville, Ohio. Filed Jan. 
21, 1897. Serial No. 620,050. 

587,428. GAs oR VAPOR Cock. Orlando F. Conihe, Boston, Mass, Filed 
Feb. 20, 1897. Serial No. 624,486. 

587,509. PROCESS OF AND APPARATUS FOR MAKING METALLIC CARBIDES, 
Isaiah L. Roberts, Brooklyn, N. Y. Filed June 20, 1896. Serial No. 
596, 263. 

587,533. ACETYLENE-GAS-GENERATING APPARATUS. John J. McGrane, 
Long Island City, N. Y. Filed Aug. 29, 1896. Serial No, 604,262. 
587,583. Gas STovE, Jonathan Johnson, Lowell, Mass. Filed Dec. 19, 

1896. Serial No. 616,236. 

587,627. Gas ENGINE. Adolph A. Williams, Duluth, Minn. Filed Apr. 

18, 1896, Serial No. 588,112. 


August Io. 


087,747. IGNITER FOR EXPLOSIVE ENGINES. Philip Mueller,*Decatur, III. 
Filed Dec. 18, 1896, Serial No. 616,133. 

587,914. APPARATUS FOR PRODUCING ACETYLENE Gas. Charles F. J. B. 
Becherel, Paris, France, assignor to the Compagnie du Gaz Nouveau, same 
place. Filed Oct. 31, 1896. Serial No. 610,674. 

588,061. Gas Encine. Henry C. Hart, Detroit, Mich., assignor to the 
Henry C. Hart Manufacturing Co,, same place. Filed May 17, 1894. 
Serial No. 511,532. 

588,062. Gas ENGINE. Henry C, Hart, Detroit, Mich., assignor to the 
Henry C. Hart Manufacturing Co., same place. Filed Dec. 28, 1896. 
Serial No. 617,295, 

588,077. GAs INCANDESCENT. Robert Moscheles, Berlin, Germany, 
assignor to Louis H, Hall, Philadelphia, Pa. Original application filed 
July 3, 1896. Serial No. 598,002. Divided and this application filed Noy. 
17, 1896, Serial No. 612,496. 


August 17. 

588,154, Gas AppARATUS. Julius Leede, Minneapolis, Minn. Filed Sept. 
27, 1895. Renewed Jan. 22, 1897. Serial No. 620,285. 

588,227. REGULATING CONTRIVANCE FOR Gas HEATING BURNERS. 
Heinrich Kikow, Berlin, Germany. Filed Aug. 15, 1896. Serial No. 
602,915. 

588,230. Procrss OF GENERATING GAS FROM CARBIDS. Elmer F. 
Mackusick, New York, N. Y., assignor to the Electro Gas Company, of 
West Virginia, Filed June 17, 1897. Serial No. 641,181. 


C1V 


588,379. STREET GAs Lamp, Charles R. Bellamy, Liverpool, England. 
Filed Jan. 7, 1897. Serial No. 618,288. 


588,535. ACETYLENE GAS GENERATOR. Flavel Simonson, Sterling, IIl. 
Filed Feb. 11, 1897. Serial No. 622,998. 


August 24. 


588,593. APPARATUS FOR GENERATING ACETYLENE GAS. David C. 
Morency, Levis, Canada. Filed Mar. 29, 1897. Serial No. 629,714. 
Patented in Canada Feb. 10, 1897. No. 54,942. 


588,632. GaAs METER. Roswell H. Buckingham, Evanston, IIl., assignor 
to C. H. Evans, trustee, Chicago, Ill. Filed Sept. 17, 1896. Serial No. 
606,125. 

588,876. Gas ENGINE, Charles Quast, Marion, Ohio. Filed Sept. 5, 1894. 
Serial No. 522,180. 


588,917. IGNITER FoR GAs ENGINES. Charles White and Arthur R. 
Middleton, Baltimore, Md. Filed Apr. 11, 1895. Serial No. 545,286. 


August 31. 


589,108. MoTor WoRKED BY HYDROCARBON OR OTHER GASES. Christo- 
pher T. Wordsworth, Manchester, Edmund Wiseman, Luton, and John 
Holroyd, London, England. Filed Nov. 23, 1896, Serial No. 613,176. 


589,150. Gas ENGINE. John C. Wilson, Allegheny, Pa. Filed Sept. 11, 
1896. Serial No. 605,545. 


589,219. Gas APPARATUS. John W. Ogden, Plainfield, N. J. Filed Apr. 
23, 1897. Serial No. 633,436. 


589,322. CHIMNEY FOR INCANDESCENT GAS BURNERS, Ernest M. White, 
Philadelphia, Pa. Filed Jan. 13, 1897. Serial No. 619,086. 


589,323. CHIMNEY FOR INCANDESCENT GAS BURNERS. Ernest M, White, 
Philadelphia, Pa., assignor to Thomas White, same place. Filed Dec. 2, 
1895. Serial No. 570,785. 


589,335. Gas ENGINE GOVERNOR. Robert Caldwell, Auckland, New 
Zealand. Filed Oct, 30, 1896. Serial No. 610,566. 


589,342. Tip For ACETYLENE GAS BURNERS. Edward J. Dolan, Philadel- 
phia, Pa., assignor, by mesne assignments, to the Acetylene House 
Lighting Company, of West Virginia. Filed? Feb. 18, 1897. Serial No. 
624,039. 

589,343. INCANDESCENT BURNER. John H. Dubrow, Cleveland, Ohio, 
assignor to Willis U. Masters, same place, Filed Mar. 27, 1896. Serial 
No. 585,049. 
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589,376. MANUFACTURE OF: MANTLES FOR INCANDESCENT GAs LIGHTS. 
Konrad Trobach, Pankow, Germany, assignor to Max Arendt, Berlin, 
Germany. Filed Jan. 30, 1895. Renewed July 15, 1897. Serial No. 
644,728. (Nospecimens.) Patented in England Jan. 12, 1895, No. 811; 
in Switzerland Mar. 22, 1895, No. 10,287, and in Germany Sept. 26, 1896, 
No. 88,437. 


589,393. Gas INCANDESCENT. Robert Moscheles, Berlin, Germany, 
assignor to Louis H. Hall, Philadelphia, Pa. Filed Sept. 22, 1896. Serial 
No. 606,654. 


September 7. 


089,404. ACETYLENE GAs Lamp. Gianni Bettini, New York, N.Y. Filed 
Dec. 19, 1895. Serial No. 572,620. 


589,486. RANGE GAS GENERATOR. Miguel Vélez, New York, N. Y. 
Filed Novy. 16, 1894. Serial No. 528,977. 


589,509. ELEcrricAL IGNITER FOR GAs ENGINES. Edward R. Moffitt, 
San Francisco, Cal, Filed Feb. 27, 1896. Serial No 581,062. 


589,583. GOVERNOR FOR GAs ENGINES. Fred. W. Spacke, Indianapolis, 
Ind. Filed April 7, 1896. Serial No. 586,570. 


589,713, PROCESS OF AND APPARATUS FOR GENERATING ACETYLENE GAS. 
John ©. Gallagher, Elmira, N. Y., assignor of two-thirds to David W. 
Payne and M.C. Arnot, same place, Filed Mar. 10, 1896. Serial No. 
582,574. 

589,745. Device For INDICATING Escape OF GaAs. Michael O’Donovan, 


Boston, Mass., assignor of one-half to Charles W. Buxton, Waverly, Mass. 
Filed May 24, 1895. Renewed Jan. 25, 1897. Serial No, 620,682, 


589,799. ACETYLENE GAS GENERATOR. George Taylor, Dallas, Tex. 
Filed Apr. 5, 1897. Serial No. 630,671. 


Septemaber 14. 


589,972. OVEN FoR VAPOR OR Gas STOVES. Ludwig Lentz, Covington, 
Ky. Filed Feb. 21, 1896. Serial No, 580,178. 


089,991. ACETYLENE GAs GENERATOR. Nelson Likins, Minneapolis, 
Minn., assignor of two-fifths to F. R. Salisbury and W. E. Satterlee, same 
place, Filed Oct. 3,1896, Serial No. 607,762. 


590,003. AUTOMATIC CUT-OFF GAs BURNER. Fred: F. Cushman, Boston, 
Mass. Filed July 6, 1897. Serial No. 643,525. 


590,080. ExPLosIVE GAS ENGINE. James S. Walch, Providence, R. I. 
Filed Jan. 23, 1897. Seria] No. 620,371. 
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September 21. 


590,223. ACETYLENE GAS BURNER. Leonard Henkle, Rochester, N. Y., 
assignor to Henry E. Shaffer, same place. Filed July 2, 1897. Serial No. 
643,230. 

590,359. BURNER FOR INCANDESCENT GAs LIGHTING. William R. Clay, 
Farnworth, England. Filed May 27, 1896. Serial No. 593,267. 


590,360. ATTACHMENT FOR INCANDESCENT GAS BURNERS. William R. 
Clay and Ben Walmsley, Bolton, England. Filed Jan. 23, 1897. Serial 
No. 620,380. 


590,419. WerLsBAcH GAs BURNER. John Lines, Waterbury, Conn., 
assignor to The Scovill Manufacturing Company, same place, Filed May 
27, 1896. Serial No. 593,249. 

590,441. ACETYLENE GAS GENERATOR. Delbert J. Reynolds, Winnebago, 
Minn., assignor, by mesne assignments, to the Walmsley, Fuller & Com- 
pany, Chicago, Ill. Filed July 17, 1896. Serial No. 599,517. 

590,526. GAs BURNER FOR LIGHTING. Vincent Jarre and Elie J. Usaunaz, 
Paris, France. Filed March 3, 1897. Serial No. 625,861. 


September 28. 


590,586. INCANDESCENT GAS LAMP FOR STREET USE. Antoine C. 
Niermeyer, Deventer, Netherlands, assignor to Ernest Edwin Probert, 
New Barnet, England. Filed June 29, 1897. Serial No. 642,783. 


590,592. APPARATUS FOR GENERATING ACETYLENE Gas. Howard L. 
Pyle, Louis Lichtenstein, and John C. Brison, Wilmington, Del. Filed 
Jan. 26, 1897. Serial No. 620,758. 

590,674. APPARATUS FOR GENERATING ACETYLENE GAS. Axel A. Strom, 
Austin, Ill., assignor to The Walmstey & Company, Chicago, Ill. Filed 
June 14, 1897. Serial No. 640,735. 

590,693. INCANDESCENT GAS BURNER. Joseph Warry, Birmingham, 
Engiand. Filed Dec. 5, 1896. Serial No. 614,549. Patented in England 
Jan. 29, 1896. No. 2,075. 

590,796. Gas ENGINE, Arnold J, Tackle, Oakland, Cal. Filed Apr. 15, 
1897. Serial No, 632,286. 

590,864. REGENERATIVE GAs FuRNACE, Frederick Siemens, Dresden, 
Germany. Filed Feb, 26, 1897. Serial No, 625,228. 

590,865. METHOD OF MOUNTING INCANDESCENT MANTLES ON GAS 
BURNERS, Wilhelm H, A, Sieverts, Hamburg, Germany. Filed Oct. 17, 
1896. Serial No, 609,234. 

590,892. AUTOMATIC REGULATING DEVICE FOR GAS BURNERS, Charles 
W. Knight, New York, N. Y. Filed Oct, 26, 1896. Serial No, 610,113. 

590,893. METHOD OF AND APPARATUS FOR MANUFACTURING Gas, John 
H, Ladd, London, England, Filed July 13, 1895. Serial No. 555,866. 
Patented in England May 27, 1895. ~No. 10 477. 

590,941. LAMP FOR GENERATING AND BURNING ACETYLENE GAS, 
Charles W. Beck, Chicago, Ill. Filed July 27, 1896. Seria] No, 600,613, 
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UNITED STATES PATENTS RELATING 
POmGAS: 


EXPIRED OCTOBER 1ST, 1896 TO OCTOBER IST, 1897. 


October 7, 1896. 
220,284. Gas EXHAUsTER Governors, William Helme, Philadelphia, Pa. 
Filed Aug. 30, 1879. 


220,452. VAPOR BURNERS. Henry Wellington, Greenpoint, N. Y. Filed 
Mar. 3, 1879. 


October 14, 

220,470. APPARATUS FOR VAPORIZING AND BURNING HYDROCARBON OILs. 
John A. Frey, New York, N. Y. Filed Feb. 13, 1879. 

220,490. ATMOSPHERIC GAS BuRNER. Albanus W. Morton, Brooklyn, 
N. Y., assignor of one-half his right to George A. Bush, Rahway, N. J. 
Filed June 24, 1879. 

220,504. GLoBe HOLDERS For Gas Fixtures. Henry B. Stillman, New 
York, N. Y. Filed March 1, 1879. 

220,554. Gas GENERATOR AND BURNER. Alfred E. Watkins, Baltimore, 
Md., assignor of three-eighths of his right to Samuel H. Adams, and one- 
eighth of his right to John S. Williams, all of same place. Filed Feb. 3, 
1879. 

220,577. Gas REGULATING BURNERS. John W. Cloud, Altoona, Pa. 
Filed Aug. 8, 1879. 

220,665. Vapor BURNERS. William H. Russell, Sedalia, Mo. Filed Sept. 
15, 1879. 

October 21, 

220,704. ELectrric GAs LIGHTING Device. William C. Cutler, Chelsea, 
Mass. Filed July 5, 1878. : 

220,736. Gas BurRNERS. Oakes Tirrill, Brooklyn, N. Y. Filed July 19, 
1879. 

220,838. Gas Stoves. Charles Hoffman, New York, N, Y. Filed Sept. 
4, 1879. 

October 28. 

220.929. Vapor BuRNERS. Frederick Marquart, Cleveland, Ohio. Filed 

Sept. 6, 1879. 


221,125. FLexinsteE Gas Tusinc, James Taylor, Providence, R. L., 
assignor to Eugene F. Phillips, same place. Filed Dec, 23, 1878. 


CVvill 
November 4, 
221,169. Gas HEATING AND CookING FuRNACES. Henry Q. Hawley, 
Albany, N. Y. Filed June 27, 1879. 
221,205. Vapor STOVES. Florian Zugg, Peoria, Ill, Filed Oct. 8, 1879. 


221,257. PRocrss AND APPARATUS FOR UTILIZING IN FURNACES THE 
GASES FROM COKING Coat. Levi Stevens, Washington, D. C. Filed 
Apr. 4, 1879. 


November Il. 
221,565. APPARATUS FOR THE MANUFACTURE OF COAL Gas. Charles W. 
Isbell, New York, N. Y. Filed Apr. 21, 1879. 


221,566. SCRUBBERS FOR THE MANUFACTURE OF Gas. Charles W. Isbell, 
New York, N. Y. Filed Aug. 5, 1879. 


November 18. 


221,688, Gas Stoves. William McDonald and Seth E. Parsons, Albany, 
N. Y., assignors to Donald McDonald and Noel E. Sisson, same place. 
Filed Sept. 26, 1879. 


221,758. LicHTiInG Device. Christian Westphal, Frankfort-on-the-Main, 
Germany. Filed July 16, 1879. 


November 25. 


221,937. Vapor BURNER. Edward F. Rogers, Boston, Mass. Filed July 
14, 1879. 

221,941. Heatinc BENCHES OF GAS FIXING RETORTS. Thomas F. 
Rowland, New York, N. Y. Filed Oct. 11, 1879. 

221,942. Vapor Gas APPARATUS. James Savage, Canarsie, N. Y. Filed 
Mar. 24, 1879. 

221,948. CARBURETERS, James Wayland, Newark, N. J., assignor to 
Edward F, Bray, Elizabeth, N. J., Albion L, Mellen, Boston, Mass., and 
David Currier, New York, N, Y., one-fourth to each. Filed Mar. 15, 1879. 

221,950. Gas Governors, George S. Woodruff, Grand Rapids, Mich, 
Filed July 15, 1879. 


December 2. 
222,156. HYDROCARBON BURNER, Richard S, Robertson, Pittsburg, Pa. 
Filed Dec, 11, 1878, 
222,184. Liquip GAs Motors, Antoine Gateau, Tournus, France, Filed 
Aug. 30, 1879, Patented in France April 30, 1879. 


222,289. Gas PRESSURE GOVERNOR, Miles Lees, Providence, R. I. Filed 
Apr, 25, 1879. 
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December g, 
222,467, Gas MoToR ENGINES, Gottlieb W. Darniler, Deutz-on-Rhine, 
Germany, Filed Oct, 27, 1879, Patented in England Aug, 12, 1879. 
222,479. Gas BURNERS, Pompeo Moncalieri, Italy, Filed Nov. 3, 1879. 
222,555, ELEcTRIic GAs LIGHTING APPARATUS, William H, H, Whiting, 
Chelsea, Mass, Filed Sept. 5, 1879. 

222,562. Gas RETORT CHARGERS. Abbott Q. Ross, Cincinnati, Ohio. 
Filed Sept. 29, 1879. 

222,563, MACHINERY FOR DISCHARGING RETORTS, Abbott Q. Ross, Cin- 
cinnati, Ohio, Filed Sept. 8, 1879. 

222,564. Gas RETORT DISCHARGING APPARATUS. Abbott Q. Ross, Cin- 
cinnati, Ohio, Filed July 31, 1879, 


222,565, DISCHARGING APPARATUS FOR GAS RETOoRTS, Abbott Q. Ross, 
Cincinnati, Ohio, Filed July 1, 1879, 


December 16. 


222,569. Gas ENGINE, Franz Biirger, Washington, D,C. Filed May 5, 
1879. 

222,610. Gas Srove, William A, Turner, Providence, R.I, Filed Oct, 
8, 1879. 

222,660. Gas ENGINE, Franz Biirger, Washington, D,C, Filed May 19, 
1879, 


December 23. 


222,822. GAs CARBURETER, Charles A, Howard, Pontiac, Mich. Filed 
Sept. 17, 1879. 


December 30. 


223,051. Vapor BURNER, Edward M,. Lowden, New York, N.Y. Filed 
May 27, 1879. 

223,064. Gas REGULATOR. James S, De Palos, Brooklyn, N. Y. Filed 
Dec. 6, 1879. 

223,084. HypRocARBON BURNER, Francis M, Wareham, Oil City, Pa., 
assignor to Benjamin F, Brundred, same place. Filed Dec, 4, 1878, 


January 13, 1897. 
223,490. CARBURETER, Henry C. DeWitt, Chicago, Ill. Filed Nov. 17, 


1879, 
223,555, DIFFERENTIAL GAS*MoTor. Cyprien M. Tessie du Motay, 
Paris, France, and Leonard F. Beckwith, New York, N. Y. Filed June 


3, 1879. 
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223,570. GAS REGULATOR, Moses G. Wilder, Brooklyn, N. Y. Filed 
Oct. 22, 1870: 

223,573. REGULATING GAs Tap, John C. Ainsworth, Bury, and Robert 
K. Roberts, Tottington, County of Lancaster, Great Britain, Filed Nov. 
24, 1879. 

223,578. Evectric Gas LIGHTING DEviIcE, Thimoleon Cailteau, New 
York, N. Y. Filed Nov, 18, 1879. 

223,582. CARBURETER, Henry C, DeWitt, Chicago, Ill. Filed Nov. 29, 
1879. 


January 20. 


223,763. CARBURETING APPARATUS. David P. Sanders, Canton, Pa., 
assignor to himself and Oliver P, Sanders. Filed Novy. 21, 1878. 


January 27. 


223,966. VApoR BURNER, Jacob B. Wallace and Zebulon Davis, Canton, 
Ohio. Filed Sept. 22, 1879. 


February 3. 


224,056. Gas Stove. William A. Turner, Providence, R. I., assignor to 
the Retort Gas Stove Company, of same place, Filed Sept. 26, 1879. 

224,192. LIGHTING DEVICE, James J. Lawler, Scranton, Pa., assignor to 
himself and James M. Everhart, same place. Filed July 14, 1879. 


February Io. 


224,266. PROCESS AND APPARATUS FOR MANUFACTURING GAS FOR HEAT- 
ING AND ILLUMINATING .PURPOSES. Henry Y. Attrill and William 
Farmer, New York, N. Y., said Farmer assignor to said Attrill. Filed 
Sept. 26, 1879. 

224,320. APPARATUS FOR THE MANUFACTURE OF GAS. Henry Y. Attrill 
and William Farmer, New York, N. Y., said Farmer assignor to said 
Attrill. Filed Nov. 26, 1879. 

224,371. Vapor BuRNER. Curtis Woodhull, Buffalo, N. Y. Filed Sept. 
23, 1879. 


February 17. 


224,539. EXTINGUISHER, William H. Hovey, Springfield, Mass, Filed 
July 14, 1879. | | 
(224,592. CARBURETING Apparatus. Charles L. Heywood and Reinhold 


Boklen, Boston, Mass., assignors to the Carbureted Air Gas Company, 
same place. Filed June 11, 1879. 
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February 24. 


224,766. Vapor Motor. Edwin L. Brady, New York, N. Y. Filed Dec. 
13, 1879. 

224,776. AUTOMATIC GAS EXTINGUISHER. Thomas W. Hamilton, Spring- 
field, Mass. Filed Dec. 15, 1879. 

224,845. APPARATUS FOR THE MANUFACTURE OF WOOD AND OIL GAS. 
George Ramsdell, Oswego, N. Y. Filed Nov. 26, 1879, 


224,865. APPARATUS FOR INDICATING THE ACTION OF WATER GAS 
ReTorts. Henry C. Bowen, New York, N. Y. Filed Nov, 18, 1879. 
224,866. METHOD OF DETERMINING THE TEMPERATURE AND PROGRESS 
oF DISTILLATION IN GAs REToRTS. Henry C. Bowen, New York, N. Y. 

Filed Jan. 9, 1879. 


March 2, 


225,067. Vapor BURNER. Fordyce A. Lyman, Cleveland, Ohio. Filed 
May 31, 1879. 
225,071. Evectric Gas LIGHTING DEVICE. Henry F. Packard, Brockton, 


Mass., assignor to Abraham L. Bogart, Jamaica, N. Y. Filed Jan. 11, 
1878. 


March g. 


225,435. APPARATUS FOR ENRICHING AND ECONOMIZING COAL GAS. 
George S. Strong, Port Hope, Ontario, Canada. Filed June 16, 1879. 


March 23. 


225,740. BURNER FOR GAs STOVE. William Bliesner, St. Louis, Mo. 
Filed Jan. 21, 1880, 

225,778. Gas ENGINE, Wilhelm Wittig and Wilhelm Hees, Hanover, 
Prussia, German Empire, Filed Dec, 11, 1879. 

225,813. Gas PRoDucER. Adolph Faber du Faux, Newark, N. J., assignor 
to Edward Cooper and Abraham S. Hewitt, New York, N, Y. Filed Oct. 
17, 1879. 


March 30. 


226,001. METHODS OF CHARGING GAS RETORTS WITH HYDROCARBON 
Oris, Adolph Riebeck, Leipsic, Saxony, German Empire. Filed Dec. 5, 
1879. Patented in Germany July 25, 1879; in England Oct. 4, 1879;.and 
in France Aug. 10, 1879. 

226,122. CARBURETING APPARATUS. Guillaume Smyers, Brussels, 
Belgium, Filed Nov, 4, 1879. 
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April 6. 


226,292. PRICE INDICATOR FOR GAS OR FLUID METERS. Frederic Egner, 
Norfolk, Va. Filed Feb. 5, 1880. 


April 13. 

226,397. PROCESS AND APPARATUS FOR MANUFACTURING GaAs, Mahlon 
S. Frost, Philadelphia, Pa. Filed Apr. 21, 1879. 

226,472. GENERATOR FOR PRODUCING CARBURETED WATER GAS, John 
D. Averell, New York, N. Y. Filed Aug. 14, 1879. 

226,479. GAs GOVERNOR. Llwellyn P. Blair, Wilmington, Del., assignor 
of one-half his right to William D, Dewe, same place. Filed Feb. 11, 1880. 

226,561. CARBURETER. Miles S. Wright, Brooklyn, N. Y., assignor of 
one-half his right to James D, Merritt, same place. Filed Aug. 25, 1879. 


April 20, 


226,816. Vapor BURNER, Joseph S. Wood, Brooklyn, N. Y., assignor to 
himself and Dio Dekremen, same place. Filed Dec. 1, 1879. 


April 27. 
226,875. GAs CARBURETER. James M. Palmer, Cambridge, Mass, Filed 
Jan. 30, 1880. 
226,972. Gas ENGINE. Edward Buss, Arbon, Switzerland, assignor to 
Charles Max Sombart, Magdeburg, Prussia. Filed Jan. 31, 1880. Patented 
in Germany, Mar. 28, 1879. 


May 4. 


227,234. Gas PressuRE REGULATOR. John M. Foster, Philadelphia, Pa. 
Filed Aug. 18, 1879. 


May It. 


227,412. PipE Fok DRains, GAS AND WATER. Mortimer M. Camp, New 
Haven, Conn. Filed Mar. 1, 1880, 

227,502. APPARATUS FOR MAKING ILLUMINATING GAS. William H. 
Douglass, Cleveland, Ohio, assignor to James Grant, same place. Filed 
Sept. 26, 1879. 

227,547. APPAKATUS FOR ENRICHING GAS. James Livesey, Joshua Kidd 
and James Kidd, London, England. Filed Feb. 25, 1880. 

227,548. APPARATUS FOR ENRICHING GAs, James Livesey, Joshua Kidd 
and James Kidd, London, England. Filed Feb, 25, 1880. 
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227,549, APPARATUS FOR ENRICHING GAS. James Livesey, Joshua Kidd 
and James Kidd, London, England, Filed Feb. 25, 1880. Patented in 
England July 2, 1879. 


May 18. 


227,695. VAPOR BURNER. Fordyce A. Lyman, Cleveland, Ohio. Filed 
Feb. 27, 1880. 


227,701. GASOLINE BURNER. William C. North, Cleveland, Ohio. Filed 
Mar. II, 1880. 


227,783. Gas METER. Thomas C. Hopper, Philadelphia, Pa., assignor to 
the American Meter Co., same place. Filed Mar. 24, 1880. 


227,853, CARBURETER. Charles W. Soule, Boston, Mass., assignor of one- 
half his right to Frank R. Kimball, Salem, Mass. Filed Feb. 2, 1880, 


227,867. GAS PRESSURE REGULATOR AND INDICATOR. Frederick W, 
Wiesebrock, New York, N. Y, Filed Apr. 12, 1880. 


May 25. 
228,079. GAS REGULATOR. Peter Keller, Chicago, Ill. Filed Oct. 13, 1879. 


June 1. 


228,392. PRocEss FOR MAKING ILLUMINATING GAs. Thomas J. F. Regan, 
Brooklyn, N. Y., assignor to Frank S, Benson, same place. Filed Jan. 
16, 1880. 


June 8. 


228,513. GaAs METER. AZariah Carpenter, New York, N. Y., assignor to 
the American Meter Co., same place. Filed May 13, 1879. 

228,547. GAS APPARATUS. Hiram S. Maxim, Brooklyn, N. Y., assignor 
to Spencer D. Schuyler, New York, N. Y. Filed Dec. 22, 1879. 


June 15. 


228,765, GAS CLEANING APPARATUS. Martin Kennedy, Chicago, Ill. 
Filed Dec. 27, 1879. 

228,848. GAs APPARATUS. Joseph S. Wood, Brooklyn, N. Y. Filed 
Dec. 4, 1879. 


yy uné-22, 


229,034. APPARATUS FOR PRODUCING HYDROCARBON Gas, Eugene 
Egasse, Paris, France. Filed Feb, 11, 1880. Patented in France Feb. 2, 
1878. 


CXiV 
June 29. 


229,344. GaAs GENERATOK FOR HYDROCARBON FuRNACES. Alfred F. 
Watkins, Baltimore, Md., assignor of a part of his right to Samuel H. 
Adams, John F. Adams and John Savage Williams, same place. Filed 
July 29, 1879. 

229,346. CARBURETER. George Westinghouse, Jr, Pittsburg, Pa. Filed 
Feb. 26, 1880. | 

229,409. Gas REGULATING BURNER. George J. Hickey, Waterloo, Iowa., 
assignor of one-half his right to B. G. Button, same place. Filed Apr. 
17, 1880. 

229,444. GAs BURNER. Henry W. Merritt, Somerville, Mass,, assignor to 
William H. Ireland, Boston, Mass. Filed May 1, 1880. 

229,454. Vapor BURNER. William R. Park, Philadelphia, Pa., assignor 
of one-half his right to Robert W. Park, same place. Filed Apr. 26, 1380. 


July 6. 


229,765. MULTIPLE GAs BURNER. Albert M, Silber, London, England. 
Filed Jan. 28, 1880. Patented in England Aug. 7, 1879. 


July 13. 
229,799. VAPOR BURNER. George W. Billings, Cleveland, Ohio. Filed 
Sept. 30, 1879. 


230,060. SMOKE BELL SUPPORT FOR GAS FIXTURES. George S. Roberts, 
Baltimore, Md. Filed May 6, 1880. 


uly 27. 


230,470. Gas Moror ENGINE. Dugald Clerk, Glasgow, North Britain. 
Filed Feb. 18, 1880. Patented in England Aug. 1, 1878. 

230,567. ELecTric GAs LIGHTING APPARATUS. George F. Pinkham, 
Quincy, Jacob P. Tirrell, Somerville, and Warren S. Hill, Hyde Park, 
assignors to George F. Pinkham, Quincy, Mass. Filed May 22, 1880. 

230,584. VaporR BURNER. Willard H. Smith, Brooklyn, N. Y. Filed 
Apr. 5, 1880. 

230,589. ELrctTric GAs LIGHTING APPARATUS. Jacob P. Tirrell, Somer- 
ville, assignor to George F. Pinkham, Quincy, Mass. Filed May 22, 1880. 

230,590. ELEcTRIC GAs LIGHTING APPARATUS. Jacab P. Tirrell, Somer- 
ville, assignor to George F. Pinkham, Quincy, Mass. Filed May 22, 1880. 


CXV 
August 3. 


230,656. CARBURETER. Bernard Radkey, Austin, Texas. Filed Apr. I0, 
1880. 

230,657. APPARATUS FOR THE MANUFACTURE OF Woop AND OIL Gas. 
George Ramsdell, Oswego, N. Y. Filed May 1, 1880. 

230,744. GAS GOVERNOR AND REGULATOR FOR CARBURETER, Albert F. 
( hace, Boston, Mass. Filed Apr. 17, 1880. 

230,846. GAs REGULATOR. Moses G. Wilder, Brooklyn, N. Y. Filed 
Jan. 21, 1880. 


August Io. 


230,921. VAPOR AND OTHER ENGINE, Herbert Cottrell, Newark, N. J. 
Filed Mar, 27, 1880, 

231,075. Vapor BURNER, Hugh L, McAvoy, Baltimore, Md., assignor of 
three-fourths his right to James Fryer, Baltimore County, Md, Filed 
Mar. 17, 1880, 


August 17. 


231,177. APPARATUS FOR THE PURIFICATION OF COAL GAS. August 
Klénne, Dortmund, Prussia. Filed Aug. 22, 1878. Patented in Germany 
Oct. 20, 1877, and in England Nov. 9, 1877. 

231,224. VAPOR BURNER. Paul Hiekisch, Decatur, Ill. Filed June17, 1880. 

231,256. GaAs BURNER. John F. Barker, Springfield, Mass. Filed May 13, 
1879. 

231,344. COMBINED APPARATUS FOR PRODUCING ILLUMINATING GAS AND 
GENERATING STEAM. James H. Needles, Columbus, Ohio, assignor of 
one-half his right to George S. Woodruff and John M. Egan, Toronto, 
Canada. Filed May 15, 1880. 

231,423. APPARATUS FOR MAKING ILLUMINATING GAS FROM HyDROo- 
CARBON LIQUID AND WATER. Ezekiel B. Holmes, Canandaigua, N. Y. 
Filed June 1, 1880. 

231,635. APPARATUS FOR CARBURETING AIR OR GASES FOR ILLUMINAT- 
ING PuRpPOsES. William West, Madisonville, Ohio. Filed Mar. 3, 1880. 


September 7. 


231,887. Varor BuRNER. William G. Amor, Cleveland, Ohio. Filed 
July 3, 1880. 

231,973. Vapor BURNER. Paul Schneider and Henry Trenkamp, Cleve- 
land, Ohio. Filed July 21, 1880. 


CXvl 
September 14. 


232,139. Vapor BURNER. James A. Marsh, Cleveland, Ohio. Filed June 
18, 1880. 


232,243. Gas Motor ENGINE. Gottlieb W. Darniler, Deutz-on-Rhine, 
German Empire. Filed July 13, 1880. Patented in England Jan. 26, 1880. 


September 28. 


232,592. Drop-LicHr GASALIER. James E. Brown, Williamsburg, as- 
signor to George Pancoast, New York, N. Y. Filed May 1, 1880. 

232,593. Drop-LiGHr GASALIER. James E, Brown, Williamsburg, as- 
signor to George Pancoast, New York, N. Y. Filed May 1, 1880. 
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Some Notes on An English Oil Gas Process, F. Egner, 
A. GL, lay Liats2 
Inclined vs, Horizontal Retorts: A Comparison, Dr. Moss, 
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A. G. L. J., LXV—24-930; J. G. L., LX VIII-1749-963 ; 
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of Portland Gas Co. 

Adams, Harry C. October 20, 1886. 
224 South Third street, Philadelphia, Pa., P. O. Box 1322, 
Vice-President of Westmoreland Coal Co. 

Addicks, J. Edward. October 20, 1886. 
1500 Market street, Philadelphia, Pa. 

Addicks, Frederick P. October 15, 1890. 
24 West street, Boston, Mass., Treasurer of Boston Gas Light 
and Bay State Gas Cos. 

Addicks, Walter R. October 15, 1890. 
24 West street, Boston, Mass., Chief Engineer of Boston, Bay 
State, and Brookline Gas Cos. 

Africa, Walter G. October 21, 1891. 
46 Hanover street, Manchester, N. H., Treasurer and Super- 
intendent of Peoples Gas Light. Co. 

Allen, Augustus L. October 20, 1875. 
348 Mill street, Poughkeepsie, N. Y., General Manager of the 
Allen-Harris Process. 

Anderson, William. October 16, 1889. 
32 Condor street, East Boston, Mass., Superintendent of East 
Boston Gas Co. 

Archer, Benjamin F. October 16, 1879. 
319 Cooper street, Camden, N. J., President of Camden Gas 
Light Co. 

Armington, James H. October 19, 1881. 
Riverside, R. I., P. O. Box 41. 

Armington, William A. October 19, 1892. 
10 Wall street, New York, N. Y., General Manager of Voelker 
Light Company. 

Bailey, Charles B. October 16, 1889. 
1424 Staughton street, Washington, D. C., P. O. Box 56. 
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Barret, A.H. October 16, 1878. 
Sixth and Green streets, Louisville, Ky., Vice-President and 
Engineer Louisville Gas Company. 

Barrett; W. E. October 16, 1895. 
Stark avenue, Ardmore, Pa., P. O. Box 77, Superintendent 
and Secretary of the Lower Merion Gas Co. 


Bartlett; Edward L: October 20, 1886. 
McHenry and. Scott streets, Baltimore, Md., P. O. Box g60, 
Mechanical Engineer of Bartlett, Hayward & Co. 

Battin, Isaac. October 15, 1873. 
217 South 13th street, Omaha, Neb., Treasurer and Engineer 
of the Omaha Gas Manufacturing Co. 

Baumgardner, John H. October rs, 1879. 
129 North Queen street, Lancaster, Pa., Secretary of Lancas- 
ter Gas Light and Fuel Co. 

Baxter, Isaac C. October 18, 1882. 
636 Trumbull avenue, Detroit, Mich., Superintendent and 
Engineer of the Detroit Gas Co. 

Baxter, Robert. October rg, 1881. 
Halifax, N.S., Manager of Halifax Gas Light Co., Limited. 


Baxter, William H. April 16, 1873. 
201 Sycamore street, Petersburg, Va., P. O. Box 574, Treasurer 
and Superintendent of Petersburg Gas Light Co. 

Beadenkopf, George. October 21, 1891. 
1g South street, Baltimore, Md., Assistant Engineer of Consol- 
idated Gas Co. 

Beadle, A. B. October 21, 1891. 
813 Drexel building, Philadelphia, Pa., Gas Engineer with the 
United Gas Improvement Co. 

Beal, Thaddeus R. October 21, 1891. 
138th street and East River, New York, N. Y., Superintendent 
of Central Union Gas Co. 

Beal, William R. May 13, 1874. 
350 Alexander avenue, New York, N. Y., President of Central 
Union Gas Light Co. 

Benson, Fred S. October 20, 1875. 
Kent avenue, cor. of Cross street, Brooklyn, N. Y., Chief En- 
gineer, Eastern Division of the Brooklyn Union Gas Co. 


clxx 


Betts, Edward. October 17, 1888. 

827 Market street, Wilmington, Del., P. O. Box ggg, President 
of Wilmington Coal Gas Co. 

Bigelow, Arthur F. October 19, 1892. 
540-Hamilton street, Allentown, Pa., Superintendent of Allen- 
town Gas Co. 

Bigelow, Henry N. October 17, 1888. 

104 High street, Clinton, Mass., P. O. Box 1156, Treasurer 
and General Manager of Clinton Gas Light Co. 

Bissell, West. October 20, 1897. 

Jersey City, N. J., Assistant Superintendent United Gas Im- 
provement Company, Jersey City, N. J. 

Blodget, ( harles W. October 15, 1884. 

324 Bedford avenue, Brooklyn, E. D., N. Y., P. O. Box 23, 
Manager and Engineer of Williamsburgh Branch, Brooklyn 
Union Gas Co. 

Boardman, Arthur E. October 15, 1884. 

Brevard, N. C., President and Engineer of Macon Gas Light 
and Water Co., Macon, Ga. | 

Boardman, A. J. October 27, 1896. 

Roberts Building, Tampa, Fla., Manager of Tampa Gas Co. 

Boardman, Henry. October 17, 1888. 

5 Forest avenue, Bangor, Maine. 

Bodine, Samuel T. October 20, 1886. 

_ 813 Drexel Building, Philadelphia, Pa., 2d Vice-President and 
General Manager of the United Gas Impt. Co. 

Bogert, W. Russell. October 19, 1892. 
Bristol, R. L., P. O. Box 387, Treasurer of Bristol County Gas 
and Electric Company. 

Borgner, Cyrus. October 13, 1880. 
23d street above Race, Philadelphia, Pa., Manufacturer of Fire 
Brick and Clay Retorts. 

Bowen, William S. October 15, 1890. 

Newport News, Va., Superintendent of Newport News Gas 
Company. 

Bowes, M. October 20, 1897. 

Raleigh N. C., Superintendent Raleigh Gas Company. 


Bradley, Fred L. October 16, 1889. 
‘ggth street and 2d avenue, New York, N. Y., Superintendent 


of ggth and ri1th street Stations Consolidated Gas Co. 


. 
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Bradley, William H. May 12, 1875. 
4 Irving place, New York, N. Y., Chief Engineer of Consoli- 
dated Gas Co. 
Branch, A. H.. October 1g, 1892. 
405 17th street, Denver, Col., P. O. Box 359, Treasurer and 
General Manager of Denver Consolidated Gas Co. 
Bredel, Frederick. October 21, 1885. 
118 Farwell avenue, Milwaukee, Wis., P. O. Box 235, Gas 
Engineer and Contractor. : 
Britton, John A. October 16, 1895. 
N.W. cor. 13th and Clay streets, Oakland, Cal., Secretary and 
General Manager of Oakland Gas Light and Heat Co. 
Brown, Ernest C. October 19, 1887. 
280 Broadway, New York, N. Y., Editor of “ Progressive Age.” 
Brown, Rezeau B. October 27, 1896. 
Market street, Newark, N. J., Manager of Market Street 
Works, Newark Gas Co. 


Buckman, James. October 15, 1890. 
S. E. cor. 8th and Green streets, Philadelphia, Pa., Manager 
Bristol Gas Light Co. 
Burke, James E. October 16, 1895 
Princeton, N. J., P. O. Box g2, Secretary and Treasurer of 
Princeton Gas Light Co. 
Burrage, Albert C. October 20, 1897. 
24 West street, Boston, Mass., President Boston, Roxbury, 
Dorchester, South Boston and Bay State (of Mass.) Gas Light 
Companies. 
Bush, John S. October 17, 1883. 
1845 Vanderbilt avenue, New York, N. Y., President of North- 
ern Gas Light Co., of New York City. 
Bush, Robert W. October 19, 1892. 
r2th street and Gowanus Canal, Brooklyn, N. Y., Engineer 
of Metropolitan Works, Brooklyn Union Gas Co. 
| Butterworth, Irwin. October 16, 1889. 
135 North Front street, Columbus, Ohio, 1st Vice-President 
and General Manager of the Columbus Gas Co, 
Byers, C. A. October 17, 1894. 
Toledo, Ohio, Consulting Engineer of Bristol Gas Light Co. 
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Byrne, Thomas E. October 18, 1882. 
51 Montgomery place, Brooklyn, N. Y., Engineer of the Citi- 
zens Works, Brooklyn Union Gas Co. 

Cabot, George D. May 13, 1874. 
Lawrence, Mass., P. O. Box 205. 

Cabot, John. October 19, 1884. 
853 West 33d street, New York, N. Y., Manufacturer of Trays 
for Gas Works. 

Callahan, W. P. October 19, 1881. 
gor East 3d street, Dayton, Ohio, Director of Dayton Gas 
Light and Coke Co. 

Callender, Elbert P. October 17, 1894. 
32 Pine street, New York, N. Y., Editor of American Gas 
Light Journal. 

Capelle, George S. October 19, 1887. 
827 Market street, Wilmington, Del., Vice-President of Wil- 
mington Coal Gas Co. 

Cardall, J. H. October 18, 1893. 
Cor. Main and Mill streets, Memphis, Tenn., Superintendent 
of New Memphis Gas Co. 

Carpender, William. October 27, 1896. 
32 Pine street, New York, N. Y., President East Chester (N.Y.) 
Gas Light Co. 

Carroll, Francis. October 16, 1889. 
1643 Perdido street, New Orleans, La., P. O. Box 171, Man- 
ager and Engineer of Works of New Orleans Gas Light Co. 

Cartwright, William. April 16, 1873. 
3413 Baring street, Philadelphia, Pa. 

Cathels, Fdmund. October 27, 1896. 
Hamilton, Ont., Superintendent and Engineer of Hamilton 
Gas Light Co. 

Chambers, John S. October 16, 1873. 
193 Brunswick avenue, Trenton, N.J., P: O. Box 217, General 
Manager and Treasurer of Trenton Gas Light Co. 

Chollar, Byron E. October 17, 1888. 
411 North rrth street, St. Louis, Mo., Engineer of Laclede Gas 
Light Co. 

Clark, Walton. October 15, 1884. 
813 Drexel Building, Philadelphia, Pa., General Superinten- 
dent of the United Gas Impt. Co. 
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Clarke, George S. October 17, 1888. 
N. E. cor. 9th and Central streets, Kansas City, Mo., Superin- 
tendent of Kansas City, Missouri, Gas Company. 

Clary, Edward D. October 21, 1891. 
gtr North 6th street, Panera Iowa, Salers and Super- 
intendent of Burlington Gas Light Co. 

Coates, John R. October 17, 1894. 
23 Sparks street, Ottawa, Ont., President and Engineer of Ot- 
tawa Gas Co. 

Gockeny minw Octobene2o, 1807, 
Bowdoin, Athens, Ga., President Athens Gas Light Company. 

Coffin, John A. October 20, 1886. 
Duncan street, Gloucester, Mass., Superintendent and Agent 
of Gloucester Gas Light Co. 

Coggshall, H. F. May 13, 1874. 
316 Main street, Fitchburg, Mass., P. O. Box 633, General 
Manager and Treasurer of Fitchburg Gas and Electric Light 
Co. 

Collins, Charles R. October 15, 1890. 
216 Cherry street, Seattle, Wash., General Manager of Seattle 
Gas and Electric Light Company. 

Co:lins, John. October 21, 1891. 
1 Mt. William street, Port Jervis, N. Y., P. O. Box"972, Super- 
intendent of Port Jervis Gas Co. 

Corbett, Charles H. October 18, 1882. 
428 Lafayette avenue, Brooklyn, N. Y., P. O. Station G, Vice- 
President of Continental Iron Works. 

Cosgrove, W. L. October 20, 1886. 
Alabama and Broad streets, Atlanta, Ga., P. O. Box 311, 
Chief Clerk of Atlanta Gas Light Co. 

Cowdery, Edward G. October 21, 1885. 
Milwaukee and Michigan streets, Milwaukee, Wis., General 
Manager of Milwaukee Gas Light Co. 

Cowing, Joon H. April 16, 1873. 
11 E. Seneca street, Buffalo, N. Y., Vice-President and Treas- 
urer of Buffalo Mutual Gas Light Co. 

Coyle, Patrick. October 19, 188r. 
27 Arlington avenue, Charlestown, Mass., General Superintend- 
ent of Charlestown Gas and Electric Co. 
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Crafts, David W. October 20, 1875. 
116 Main street, Northampton, Mass., P. O. Box 93, Superin- 
tendent of Northampton Gas Light Co. 

Cressler, Alfred D. October 18, 1882. 
Calhone and Murray streets, Fort Wayne, Ind., President of 
Kerr-Murray Manufacturing Co. 

Crisheld, James: As Po (October.e5 800; 
7 Congress street, West, Savannah, Ga., P. O. Box 315, Superin- 
tendent of Mutual Gas Light Co. 

Crockett, Joseph B. October 17, 1883. 
415 Post street, San Francisco, Cal., President and Engineer 
of San Francisco Gas and Electric Co. 

Croul, Jerome. :Octobér 21, .150u 
Lewis Block, Room 4, Detroit, Mich., Trustee of Detroit Gas 
Light Co. 

Curley, Thomas. October 15, 1879. 
827 Market street, Wilmington, Del., Superintendent of Wil- 
mington Coal Gas Co. 

Curtis, Samuel Philip. October 20, 1897. 
26 Front street. Newark, N. J., Works Manager at Front street 
Station, The Newark Gas Company. 

Daly, David R. October 21, 1885. 
Green and Essex streets, Jersey City, N. J., Vice-President 
and Treasurer of J. H. Gautier & Co. 

Daniels John M. October 15, 1890. 
1344 Main strect, Columbia, S. C , P.O. Box 152, Superintend- 
ent and Agent of the U. G. 1. Co. for Coiumbia Gas Light Co. 

Davis, Fred: in pO ctobemeon1 5 7c: 
74 Montgomery street, Boston, Mass., P. O. Box 1297, Con- 
structing Engineer of Davis & Farnham Mfg. Co., Waltham, 
Mass. 

Dell} ohn?. -Octobers2. eros, 
got Pine street, St. Louis, Mo., Traveling Agent of Laclede 
Fire Brick Manufacturing Co. 

Diaiki Meee, Octoberi321576, 
507 Ohio street, Terre Haute, Ind., Gen’l Manager of Citizens 
Gas and Fuel Co. 

Dickey, Charles H. October 17, 1383. 
North and Saratoga streets, Baltimore, Md., P. O. Box 773, 
Gen’l Manager Maryland Meter and Mfg. Co. 
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Dickey, Robert R. October 1g, 1881. 
Cor. Main and 2d streets, Dayton, Ohio, President of Dayton 
Gas Light and Coke Co. 

Dingee, F. A. October 18, 1882. 
720 Reading Terminal, Philadelphia, Pa., President of Penn- 
sylvania Gas Coal Co. 

Dixon, J. Alfred. October 19, 1892. 
160 Broadway, New York, N. Y., Engineer of Pintsch Com- 
pressing Co. gi: 

Dixon. Robert M. October 15, 1890. 
160 Broadway, New York, N. Y., Manager of Pintsch Com- 
pressing Co. 

Doherty, Henry L. October 27, 1896. 
Madison, Wis., General Manager of Madison Gas and Elec- 
tric Co. 

Dole, Walter S. October 27, 1896. 
22d street and Center avenue, Chicago, Ills., Superintendent 
of People’s Gas Light and Coke Company. 

Doty, Paul. October 27, 1896. 
168 Broadway, Long Branch, N. J., P. O. Box 157, General 
Manager of Consolidated Gas Co. of New Jersey. 

Douglas, David. October ¢7, 1888. 
Eau Claire, Wis. 

Douglas, Henry W. October 21, 1891. 
107 South 5th avenue, Ann Arbor, Mich., General Manager 
of Ann .rbor Gas Co. 

Dunbar, Carl H. October 18, 1893. 
K.lgin, Ilt., P.O. Box 1987, Manager of Elgin American Gas 
Co. 

Dunbar, James W. October 17, 1894. 
Sycamore and 7th streets, New Albany, Ind., Superintendent 
of New Albany Gas Light and Coke Co. 

Eakin, John W. October 17, 1894. 
709 Levee street, Cairo, ill., Secretary and Superintendent 
of Cairo City Gas Co. 

Edwards, George B. October 18, 1882. 
113, Chambers street,, New York, N. Y., Agent of Goodwin 
Meter Co. 

_Egner, Frederick. October 16, 1889. 

26 Hamilton avenue, Norfolk, Va., Consulting Engineer. 


elxxvl 


Eichbaum, Frederick H. October 16, 1889. 
2644 Howard street, San Francisco, Cal., Engineer and Super- 
intendent of Pacific Gas Impt. Co. 
_Eilbeck, Arthur B. October 16, 1895. 
Drexel Building, Philadelphia, Pa., General Manager Welsbach 
Commercial Co. 
Elkins, George W. October 20, 1886. | 
423 Walnut street, Philadelphia, Pa., Manufacturer of Coal Tar 
Products. 
Elkins, William L., Jr. October 23, 1886. 
606 Bourse Building, Philadelphia, Pa., President of Phila- 
delphia Gas Impt. Co. 
Elliott, Walter P. October 16, 1895. 
No address. 
Evans, Charles H. October 16, 18809. | 
4133 Cottage Grove avenue, Chicago, Ill., Engineer and 
General Superintendent of Mutual Fuel Gas Co. 
Faben, Charlés:k., |r: October e17635) 
327 South Erie street, Toledo, Ohio, General Manager of 
Toledo Gas Light and Coke Company. 
Faux, J.-Ac) October 167 1595: 
St. John, N. B., c/o Gas Department, St. John Railway Co. 
Fay, William J. October 15, 1884. 
Anaheim, Cal. 
Ferrier, James. October 16, 1895. 
315 12th street, Columbus, Ga., P. O. Box 372, Superintend- 
ent of the Gas Light Co. of Columbus. 
Findlay, J. Hi. “October 8; 1882: 
17 Franklin street, Ogdensburg, N. Y., Manager of Ogdens- 
burg Gas Works. 
Fitz, Robert F. . October 15, 1890. 
253 Broadway, New York, N.Y., P. O. Box 933, Treasurer 
of Standard General Supply Co. 
Flemming, Dudley D. October 13, 1880. 
249 Washington street, Jersey City, N. J., Gas Engineer. 
Floyd, Frederick W. October 18, 1882. 
539 West 2oth street, New York, N. Y., firm of James R. 
Floyd’s Sons. 
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Floyd, Henry E. October 18, 1882. 
539 West 2oth street, New York, N. Y., firm of James R. 
Floyd’s Sons. 

Floyd, James R. April 16, 1873. 
539 West 2oth street, New York, N. Y. 

Fodell William: PB: October'1552879.. ) - 
50 Laurel street, Philadelphia, Pa., Secretary and Treasurer 
of Northern Liberties Gas Co. 

Fogarty, Thomas B. October 19, 1881. 
49 9th avenue, Newark, N. J. 

Forbes, James. October 16, 1889. 
619 Cherry street, Chattanooga, Tenn., Superintendent of 
Chattanooga Gas Light Co. 

Forstall, Alfred E. October 17, 1888. 
Montclair, N. J., General Manager of Montclair Gas and 
Water Company. 

Forstall, Walton, October 16, 1895. 
Transit and Lagrange streets, Lockport, N. Y., Superintendent 
of Lockport Gas and Electric Light Co. 

Foss, Eugene N. October 19, 1892, 
8 Everett street, Jamaica Plain, Mass., President of Jamaica 
Plain Gas Light Co. 

Howler, lohn, \October.15, 1570. 
39 Laurel street, Philadelphia, Pa., Deily & Fowler, Laurel 
Iron Works. 

Fowler, Samuel J. October 21, 1891. 
Springfield, Mass., P. O. Box 1536, General Manager Spring- 
field Gas Light Co. 

Frost, William H. October 15, 1879. 
11 East Wall street, Fort Scott, Kan., P.O. Box 463, President 
and General Manager of Fort Scott Light and Fuel Co. 

royateharles Ce a@ctobersin7, 15383. 
go Exchange street, Lynn, Mass., Treasurer of Lynn Gas and 
Blectrie: Co. 

Gangey, A.C.) “October 21, 1891; 
Riebridgerstreet pcampertvillesN, pad. box214, Superin- 
tendent of Lambertville Gas Light Co. 

Gardner, James, Jr. October 17, 1883. 
Conestoga building, Room 34, Pittsburg, Pa., P. O. Box 373, 
Manufacturer of Retorts and Fire Brick. 
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Gardner, William. May 12, 1875. 
Conestoga building, Room 34, Pittsburg, Pa., P. O. Box 3735 
Gas Engineer. 

Gartley, William H. October 21, 1885. 
Richmond and Tioga streets, Philadelphia, Pa., Engineer and 
Superintendent of Philadelphia Gas Impt. Co. 

Gates, Frederick W. May 13, 1874. 
17 Herkimer street, Hamilton, Ont., Can., President of Ham- 
ilton Gas Light Co. 

Geggie, David H. October 19, 1881. 
No. 2 Place d’Orleans, Quebec, Canida, P..O. Drawer 1120, 
Secretary and Manager of the Quebec Gas Co. 


Gerould, Charles L. October 17, 1883. 
North Third and Prospect avenues, Mt. Vernon. N. Y., Super- 
intendent of the East Chester Gas Light Co. 


Gibbons, P..H., -October.13, 1603; 
407 Chestnut street, Coatesville, Pa, P. O. Box 108, Superin- 
tendent of Coatesville Gas Co. 

Gibbs, W. W. October 20, 1886. 
813 Drexel building, Philadelphia, Pa., Chairman of Man- 
aging Committee, The United Gas Improvement Co. 

Giblin, John A. October 21, 1891. 
8 East: Main street, (llion, #iierkimerConuNw yesh Oe Box 
513, Manager of Ilion and Mohawk Gas Light Co. 

Gifford, Nathaniel W. October 21, 1891. 
New Bedford, Mass., Superintendent of New Bedford Gas and 
Edison Light Co. 

Gimper, John. October 15, 1890. 
32d and Market streets, Galveston, Texas, Superintendent of 
Galveston Gas Co. 

Glasgow, Arthur G. October 19, 1887. 
g Victoria street, London, S. W., England, Humphreys, & 
Glasgow, London and New York. 

Glass, Sheldon J. Oct. 20, 1897. 
Montgomery building, Milwaukee, Wis. , Secretary and Treas- 
urer Milwaukee Gas Light Company. 

Goodwin, W. W. April 16, 1873. 
532 Bourse Building, Philadelphia, Pa., President of Goodwin 
Meter Co. 
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Graeff, George W., Jr. October 17, 1883. 
Philadelphia, Pa. 


rar, Carlet OCtober 1g 1092, 
Lawrence, Mass., P. O. Box K, Superintendent of Gas Depart- 
ment, Lawrence Gas Co. 


Gravesmiienry. ©.) Octobersi7,.1053: 
Cor. Main and 2d streets, Dayton, Ohio, Vice President of 
Dayton Gas Light and Coke Co. 


Green, James. October 21, 1885. 
gox Pine street, St. Louis, Mo., President of Sedalia Gas Co., 
Moberly Gas and Electric Co., and Greencastle Gas and Elec- 
trie, Light Co. 


Greenough, Malcolm S. October 16, 1878. 
- 356 Superior street, Cleveland, Ohio, President Cleveland Gas 
Light and Coke Co. 


Gribbel, John. October 17, 1883. 
1513 Race street, Philadelphia, Pa., of John J. Griffin & Co., 
Meter Manufacturers. 

Guldlin, Olaf N. October 21, 1891. 
11 Webster street, Fort Wayne, Ind., President and Engineer 
of Western Gas Construction Co. 

Gwynn, J. W. October 15, 18go. 
Bucyrus, Ohio, P. O. Box 1og2, Superintendent of Bucyrus 
Gas Light and Fuel Co. 

Hambleton, Francis H. October 17, 1888. 
19 South street, Baltimore, Md., P. O. Box 288, Chief Engi- 
neer of Consolidated Gas Co 

Hammatt, Clarence S. October 15, 1890. 
26 Main street, Jacksonville, Fla., Superintendent of Citizens 
Gas and Electric Co. 

Hanford, L.C. May 13, 1874. 
1 Belden avenue, Norwalk, Conn., P. O. Box 402, Superin- 
tendent of Norwalk Gas Light Co. 

Harbison, John P. May 13, 1874. 
Hartford, Conn., Treasurer and General Manager Hartford 
City Gas Light Co. 

Harper, George H. October 16, 1889. 
2526 Broad avenue, Altoona, Pa., Superintendent Altoona Gas 
0, 
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Harris, J. A. October 20, 1886. 
15t3 Race street, Philadelphia, Pa., with J. J. Griffin & Co., 
Gas Meter Manufacturers. - 

Hatstat, John W. October 27, 1896. 
Hartford, Conn., Superintendent of Hartford City Gas Light 
Co: 

Hauk, Charles D. October 21, 1885. 
138 South 6th street, Philadelphia, Pa., Vice President and 
General Manager of National Heat and Power Construction 
Co: 

Hayward, Thomas J. October 15, 1884. 
McHenry and Scott streets, Baltimore, Md., Bartlett, Hayward 
& Co., Engineers and Contractors. 

Helme, William E. October 20, 1886. 
1339 Cherry street, Philadelphia, Pa., Helme & Mcllhenny, 
Meter Manufacturers. 

Herron, J) le October 15,1000. 
293 Court street, Buffalo, N. Y., Superintendent of the Citizens 
Gas Co, 

Hickenlooper, Andrew. May 13, 1874. 
838 Dayton street, Cincinnati, Ohio, P. O. Box 719, President 
of Cincinnati Gas Light and Coke Co. 

Hicks, Richard S$. October 17, 1894. 
73 Warren street, New York, N. Y. 

Higby, William R. October 18, 1888. 
380 Main street, Bridgeport, Conn , President of Bridgeport 
Gas Light Co. 

Hill William H. October 19, 1892. 
40 Water street, Boston. Mass, Lock Box 185, President of 
Citizens Gas Light Co., Quincy, Mass. 

Holden; Uhosebe <Octobereo) 1307; 
12th and M Streets, S E., Washington, D. C., Superintendent 
East Station Works, Washington Gas Light Company. 

Holzer, Edwin G. October 17, 1894. 
204 Terry Building, Roanoke, Va., P.O. Drawer 12, Superin- 
tendent of Gas Department, Roanoke Gas and Water Co. 

Hookey, George S. May 13 1874. 
303) Centrel street, “Aususta, 1 Ga. 
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Hopper, Wilham H. October 18, 1882. 
131 West Walnut lane, Germantown, Philadelphia, Pa., Direc- 
tor in Warsaw Gas Light Co., Wis. 


Hostetter, D. Herbert. October 16, 1889. 
59 Water street, Pittsburg, Pa., P. O. Box 835, President of 
Pittsburg Gas Co. 


Hough, David Leavitt. October 19, 1892. 
117 West 58th street, New York, N. Y., Consulting Engineer 
and Contractor. 


Humphreys, Alexander C. Oct. 20, 1875. 
31 Nassau street, New York, N. Y., Humphreys & Glasgow, 
Gas Engineers, New York and London; President Syracuse 
Gas Co., &c. 


Humphreys, C. J. R. October 19, 1881. 
a Om tocexistreety Lawrece, Vass, b.°Q.\ Box Ky Accent, of 
Lawrence Gas Co. 


Hyde, Gustavus A. October 18, 1882. 
85 Kennard street, Cleveland, Ohio, Engineer of Cleveland 
Gas Light and Coke Co. 


Isbell, Charles W. May 12, 1875. 
245 Broadway, New York, N. Y., President of Isbell-Porter 
Co., Gas Engineers and Shaan 


Jackson, Walter M. October 19, ¥887. 
(g Oliver street, Stamford, Conn.) New York, N. Y., P. O. 
Box 808. 


Penkins, Wit. Oct.27, 189691. 
68 East 7th street, Covington, Ky., Engineer and Superin- 
tendent of Covington Gas Light Co. 


Jenks, Zeuner M. October 16, 1895. 
169 Main street, Woonsocket, R. I. , Superintendent of Woon- 
socket Gas Co. 

Jones, Edward C. October 15, 1879. 
415 Post street, San Francisco, Cal., Assistant Engineer of San 
Francisco Gas and Electric Co. 

Jourdan, James H. October 21, 1891. 
Nevins and Degraw streets, Brooklyn, N. Y., Chief Engineer 
of Western Division Brooklyn Union Gas Co. 
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Judson, Charles E. October 17, 1883. 
148 Michigan avenue, Chicago, Ill., President and Engineer 
Chicago Economic Fuel Gas Co. 
Kellogg, L. L. October 15, 1390. 
518 5th street, Sioux City, lowa, Superintendent of Sioux City 
Gas Light Co. 
Kelly (HH. October 19,1002; 
49 Chestnut street, Chelsea, Mass., Superintendent of Chelsea 
Gas Light Co. 
Keppelman, John H. October 21, 1891. 
144 North 4th street, Reading, Pa., P. O. Box 384, Se a 
tendent of the Consumers’ Gas Co. 
Kingsbury, Frank D. May 13, 1874. 
8 East Market street, Corning, N. Y., P. O. Box 384, Treasurer 
and General Manager of Corning Gas Co. 
Kipp, Leonard P. October 20, 1897. 
Sing Sing, N. Y., Secretary Sing Sing Gas Manufacturing Co. 
Knight, Elmer B. October 21, 1891. 
Far Rockaway, Long Island, N. Y., P. O. Box 331, Superin- 
tendent of the Town of Hempstead Gas and Electric Light Co. 
Knowles, W. P. October 27, 1896. 
Richmond, Va., Superintendent of City Gas Works. 
Kreischer, George F. October 21, 1885. 
119 East 23d street, New York, N.Y., President of B. Kreischer 
_& Sons, Gas Retort Manufacturers. 
Krumholz, Joseph. October 19, 1887. 
249 West Genesee street, Buffalo, N. Y., Secretary and Gen- 
eral Manager of Buffalo Gas Light Co. 
Kuehn, Jacob L. October 19, 1881. 
33 East Philadelphia street, York, Pa., P. O. Box 344, Superin- 
tendent and Engineer of York Gas Co. 
Lamson, Charles D. October 19, 1881. 
33 Pearl street, Worcester, Mass., President and General Man- 
ager of Worcester Gas Light Co. 
Lane, James W. October 21, 1891. 
Mount Vernon, N. Y., Eastchester Gas Light Co. 
Langford, John T. October £7, 1883. 
_70 Kilby street, Boston, Mass., Contracting Engineer. 
Lansden, Thomas G. October 21, 1885. 
206 A street S. W., Washington, D. C. 
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Leach, Henry B. October 18, 1882. 
21 Franklin street, Taunton, Mass., P. O. Box 841, Agent and 
Treasurer of Taunton Gas Light Co. 

Learned, Charles A. October 27, 1896. 
47 Washington street, Meriden, Conn., P.O. Box 1375, Super- 
intendent and Manager of Meriden Gas Light Co. 

_ Learned, Everett C. October 19, 1881. 
118 Maple street, New Britain, Conn., P. O. Box 355, Super- 
intendent of New Britain, Gas Light Co. 

Learned, Waldo A. October 18, 1882. 
2 Jewett street, Newton, Mass., P.O. Box 14, General Super- 
intendent of Newton and Watertown Gas Light Co. 

Lee, Edward C. October 20, 1886. 
813 Drexel Building, Philadelphia, Pa., Secretary and Treas- 
urer of The United Gas Improvement Co. and Welsbach 
Light Co. 

Leetch, John. October 17, 1894. 
1409 31St street, Washington, D. C., General Manager of 
Washington Gas Light Co. 

Light, Joseph. October 21, 1885. 
203 East First street, Dayton, Ohio, Superintendent of Dayton 
Gas Light and Coke Co. 

Lillie, Lewis. October 21, 1891. 

~ 813 Drexel Building, Philadelphia, Pa., Comptroller of the 

United Gas Improvement Co. 

Little, F. W. October 20, 1897. 
223 East Market street, Akron, Ohio, Vice-President and 
General Manager The Akron Gas Company. 

Littlehales, Thomas. May 13, 1874. 
1 Durston Memorial Building, Svracuse, N. Y., General Man- 
ager of Syracuse Gas Co. 

Littleton, Augustus W. October 16, 1889. 
111 South sth street, Quincy, Ill., Secretary and etrertiendent 
of Quincy Gas Light and Coke Co. 

Lloyd, John. October 27, 1896. 
First National Bank, Altoona, Pa., President of Altoona Gas 
Co. | 

Logan, John D. October 18, 1893. 

- Brooklyn, E. D., N. Y., P. O. Box 6, Station G, Vice President 

of Greenpoint Gas Light Co. 
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Logan, William J. October 19, 1892. 
Brooklyn, E. D.. N. Y., P. O. Box 6, Station G, Proprietor of 
Logan Iron Works. 


Loomis, Burdett. October 15, 1884. 
Hartford, Conn., Builder of Water Gas Works. 


Lowe, Thaddeus S, C. October 20, 1886. 
Pasadena, Cal., President of Pasadena Gas and Electric Light 
Co. 


Ludlam, Edwin. October 15, 1873. 
180 Remsen street, Brooklyn, N. Y., P. O. Box 76, Secretary of 
Brooklyn Union Gas Co. 


Lynch, Eugene T. October 16, 1895. 
Detroit, Mich., President of Detroit Gas Co. 

Lynn, James (i= October 7.31008: 
717 Trumbull avenue, Detroit, Mich., Superintendent of Distri- 
bution of Detroit Gas Co. 

Macdonald, Benjamin J. October 15, 1890. 
70 Water street, Newburg, N. Y., P O. Box 94, Secretary and 
Treasurer of Consumers’ Gas Co. 

MacDonald, William. October 16, 1889. 
36th Ward Gas Works, Philadelphia, Pa., Superintendent 
of Point Breeze Gas Works. 

MacMillan, George. October 21, 1891. 
565 Oneida street, Appleton, Wis., P. O. Box 1206, President 
and Treasurer of Appleton Gas Light and Fuel Co.. of Apple- 
ton, Wis. 

Mactier, Henry. October 15, 1890. 
Asheville, N. C., Consulting Engineer. 

Marani, Virgil G. October 20, 1897. 
356 Superior street, Cleveland, Ohio, Assistant Engineer 
Cleveland Gas Light and Coke Company. 

Max, William J. October 20, 1897. 
13 William street, Middletown, N. Y., Superintendent Middle- 
town Gas and Electric Light Company. | 

Mayer, Frederick T. October 15, 1884. 
McHenry and Scott streets, Baltimore, Md., Engineer with 
Bartlett, Hayward & Co. 
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McCleary, Alexander J. October 17, 1888. 
23d and Market streets, Philadelphia, Pa., Assistant to Chief 
of Bureau of Gas, Dept. of Public Works. 

McCullough, Edmund H. October 18, 1882. 
224 South 3d street, Philadelphia, Pa., President of West- 
moreland Coal Co. 

McDonald, Wilham. October 15, 1879. 
51 Lancaster street, Albany, N. Y., Secretary and Treasurer 
on BathyGas Gon, Bath N.Y. 

McElroy, John H- May 13, 1874. 
435 Sixth avenue, Pittsburg, Pa., P. O Box 835, Engineer 
of Pittsburg Gas Co. 

Mclihenny, James S. October 15, 1890. 
26th and G streets, N. W., Washington, D. C., Superintendent 
of Washington Gas Light Co. 

Mcllhenny, John. May 12, 1875. 
1339 Cherry street, Philadelphia, Pa., Helme & MclIlhenny, 
Meter Manufacturers. 

Mcllhenny, John D. October 16, 1895. 
1339 Cherry street, Philadelphia, Pa., President of Citizens 
Gas and Fuel Co., Terre Haute, Ind. 

McKay, William E. October 19, 1892. 
10 Pearl street, Dorchester, Mass., Assistant Engineer of Bay 
State Gas Co. and Boston Gas Light Co. 

McKeige, Ferdinand. October 15, 1890. 
31 Nassau street, New York, N. Y., Secretary and Treasurer 
of Standard Gas Light Co. 

McLean, John R. October 17, 1894. 
413 10th street, N. W., Washington, D.C., President of Wash- 
ington Gas Light Co. 

McMillin, Emerson. May 13, 1874. 
40 Wall street, New York, N. Y., President of Columbus Gas 
Light and Coke Co.; Laclede Gas Co.; Milwaukee Gas Co.; 
Grand Rapids Gas Co., and Consolidated Gas Co., of New 
Jersey, &c. 

Merritt, Charles H. October 15, 1879. 
350 Main street, Danbury, Conn., P. O. Box B, President 
of Danbury and Bethel Gas and Electric Light Co. 
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Middleton, Robert L. October 17, 1894. 
1333 30th street, N. W., Washington, D. C., Superintendent 
of Georgetown Gas Light Co. 


Miller, Alten S. October 16, 1889. 
Long Island City, N. Y., Chief Engineer of East River Gas 
Co. 

Miller, C. O. G. October 21, 189r. 
Cor. Annie and Stevenson streets, San Francisco, Cal., Treas- 
urer of Pacific Gas Improvement Co., also Secretary and 
Treasurer of Pacific Lighting Co. 


Miller, William A. October 27, 1896. 
2817 Eastern avenue, Cincinnati, Ohio, Superintendent of 
Manufacture, Cincinnati Gas Light Co. 


Milsted, William N. October 19, 1887. 
512 West 22d street, New York, N.Y., Secretary of American 
Meter Co. 


Mitchell, Kerr M. October 16, 1889. 
516 Francis street, St. Joseph, Mo., General Manager of St. 
Joseph Gas Co. 
Moore, David. October 19, 1881. 
110 Federal street, Salem, Mass., P. O. Box 298. 
Morgans, Wiluam H. October 19, 1887. 
36 Wessen street, Pontiac, Mich., Superintendent of L. R. 
Medbury Gas Works. 
Morrell, Edward E. October 20, 1897. 
Oak Park, Ills , Vice-President and Engineer Cicero Gas Co, 
Morris, Henry G. October 15, 1879. 
926 Drexel building, Philadelphia, Pa., Engineer and Ma- 
chinist. — 
Morton, Fred. N. October 16, 1895. 
Willow avenue, and 13th street, Hoboken, N. J., Superintend- 
ent of Hudson County Gas Light Co. 
Moses, Frank D. October 17, 1894. 
_ ri Lake street, Chicago, Ill., Engineer and Contractor. 
Moses, George W. October 13, 1880. 
187 Winnisimmet street, Chelsea, Mass., Treasurer of Chelsea 
Gas Light Co. 
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Nash, Abner F. October 21, 1891. 
Windsor, Ont, Secretary, Treasurer and Manager of the 
Windsor Gas Co. 

Neal, George B. May 13, 1874. 
Thompson square, Charlestown, Mass., Treasurer and General 
Manager of Charlestown Gas and Electric Co. 


Nettleton, Charles H. October 20, 1875. 
22 Elizabeth street, Derby, Conn., P. O. Drawer I, Treasurer 
and Agent of Derby Gas Co. 


Nix, Joshua J. October 16, 1895. 
303 -Church ‘Street, (Royersford, Pa.,.P. O.. Box 158, Lessee 
of Spring City and Royersford Gas Light Co. 


Norcross, J. A. October 27, 1896. 
g Victoria street, London, S. W., England, Seedy eat 
Expert, Humphreys and Glasgow. 

Norris, Rollin. October 16, 1889. 
813 Drexel Building, Philadelphia, Pa., Inspector of Works 
of The United Gas Improvement Co. 

Nute, Joseph E. October 17, 1888. 
14 Bedford street, Fall River, Mass., P. O. Box 66, Superin- 
tendent of Fall River Gas Works Co. 

Pacey Carterilt.,)| bos OCtODer 1 O.41 003. 
813 Drexel Building, Philadelphia, Pa., Gas Engineer with the 
United Gas Improvement Co. 

Pacer) DD, October27, 1596. 
a16Main™ street, Fitchburg) Mass, .P:"O,7 Box 575, Asst. 
Superintendent of Fitchburg Gas and pier ene Co. 

Park, William K. October 21, 1885. 
Juniper and Filbert streets, Philadelphia, Pa., Chief of Bureau 
of Gas, Department of Public Works. 

Payne, Milton J. October 21, 1885. 
roth and Walnut streets, Kansas City, Mo., President of Kan- 
sas City, Missouri, Gas Co. 

Pearson, William H. October 20, 1875. 
19 Toronto street, Toronto, Ont., General Manager and Sec- 
retary of Consumers’ Gas Co. 

Pearson, William H., Jr. October 17, 1888. 
95 Isabella street, Toronto, Ont., Engineer and Superintend- 
ent of Consumers’ Gas Co. 
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Perkins, James D. October 18, 1882. 
228 Produce Exchange, New York, N.Y., Perkins & Co., Gas 
Coal Dealers. 

Pierson, Henry M. October 19, 1892. 
114 Broad street, New York, N. Y., Consulting Engineer 
of Plattsburg Light, Heat and Power Co. 


Pinkney, Edward A. October 21, 1891. 
29 Whitesboro street, Utica, N. Y., General Manager and 
Engineer of Equitable Gas and Electric Co. 

Poor, Frank B. October 27, 1896. 
Hackensack, N. J., President of Hackensack Gas & Electric 
Light Co. ; 

Porter, || 7 tO CtObety2 73a ouu! 
205 Market street, Alton, Ills., President of Alton Gas & 
Electric Go, 

Pratt, Edward G. October 20, 1886. 
208 sth street, Des Moines, Iowa, Manager of Capital City 
Gas Light Co. 

Prichard, Charles F. October 17, 1883. 
go Exchange street, Lynn, Mass., General Superintendent 
of Lynn Gas and Electric Co. 

Printz-bugene. May aes a9u: 
188 North 5th street, Zanesville, Ohio, Superintendent of 
Zanesville Gas Light Co. 

Proctor, Wiliam L. October 21, 1891. 
62 Washington street, Ogdensburg, N. Y., President of Og- 
densburg Gas Co. 

Quinn, Andrew K. October 19, 1887. 
181 Lhames street, Newport. R. I., P. O. Box 305, Treasurer 
of Newport Gas Light Co. 

Ramsdell, George G. October 15, 1879. 
222 South 3d street, Philadelphia, Pa., General Manager 
of American Gas Co. 

Rathell, Walter 5. October 18, 1893. 
230 N. Main street, Decatur, Ills., Superintendent and Pur- 
chasing Agent for Decatur Light, Ileat and Power Co. 

Rawn, John C. October 21, 1891. 
Roanoke, Va., P. O. Drawer 749, Manager and Engineer 
of Roanoke Gas and Water Co. 
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Raynor, Charles H. October 15, 1873. 
1r North Winter street, Adrian, Mich., Secretary of Adrian 
Gas Co. 
Reichelt, A. F. October 20, 1897. 
350 Alexander avenue, New York City, Secretary and Treas- 
urer Central Union Gas Co. 
Reilly, John W. October 21, 1891. 
116 South 6th street, Wilmington, N. C., Superintendent 
of Wilmington Gas Light Co. 
Riccgiiarry la October 1741504. 
Norfolk, Va, Superintendent City Gas Co. of Norfolk. 
Richardson, Frank S. October 1g, 1881. 
g Elmwood avenue, North Adams, Mass., P. O. Box 853, 
Vice-President, Treasurer and Manager of North Adams Gas 
Light Co. 
Ridgely, William. October 21, 1885. 
Springfield, I]l., President of Springfield Gas Light Co. 


Ringwood, Thomas. October 15, 1890. 
4 Armory street, Ilion, Herkimer County, N. Y, P. O. Box 
1023, President of Ilion and Mohawk Gas Light Co. 
Roberts, George J. October 17, 1894. 
813 Drexel Building, Philadelphia, Pa., Gas Engineer with 
the United Gas Improvement Co. 
Rogers, W. H. October 17, 1894. 
146 Ellison street, Paterson, N. J., P. O. Box 408, Agent 
of the United Gas Improvement Co. 
iOUtemL) ae ICLODEI 1 77.1003: 
Gonnersvilles Ind. President of Po Ho & FooMs Roots :Coi, 
Exhauster Manufacturers. 


Ross, Alexander. October 27, 1896. 
411 North 11th street, St. Louis, Mo., Secretary and General 
Manager of Laclede Gas Light Co. 
Rowland, Charles L. October 17, 1888. 
6: Morton street, Brooklyn, N. Y., Consulting Engineer of 
Williamsburg Gas Light Co. 
Rowland, Thomas F. May 13, 1874. 
329 Madison avenue, New York, N. Y., President of the Con- 
tinental Iron Works, Brooklyn, N. Y. 
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Rowland, Thomas F., Jr. October 19, 1881. 
170 Keep street, Brooklyn, N. Y., P. O. Station G, Secretary 
and Treasurer of Continental Iron Works. 

Rowland, William L. October 20, 1886. 
4800 Chester avenue, Philadelphia, Pa., Superintendent of 
Ammonia Co. of Philadelphia. 

Rusby, John M. October 17, 1888. 
1og Montgomery street, Jersey City, N. J., P. O. Drawer R, 
Superintendent of the United Gas Impt. Co., Jersey City 
Works. 

Russell, Daniel R. October 19, 1887. 
417 Pine street, St. Louis, Mo., Vice-President of Parker- 
Russell Mining and Manufacturing Co. 

Russell, Henry Z. October 17, 1894. 
Honesdale, Pa., Secretary and Treasurer of Honesdale Gas 
Co. 

Schniewind, F. October 27, 1896. 
311 Lewis Block, Pittsburg, Pa., Superintendent of United 
Coke &.Gas Co. 

Scrafford, William H. October 1g, 1887. 
Bath, N. Y., P. O. Box 93, Superintendent of Bath Gas Co. 

Searle, Robert M. October 15, 1890. 
Broad and Alabama streets, Atlanta, Ga., Superintendent 
of Atlanta Gas Light Co. 

Seaverns, F. October 17, 1883. 
228 Produce Exchange, New York, N. Y., Treasurer of Perkins 
& Co., Coal Dealers. 

Serrill, William J. October 21, 1891. 
813 Drexel Building, Philadelphia, Pa., Engineer of Allen- 
town Gas Co., Allentown, Pa. 

Shelton, Frederick H. October 17, 1888. 
524 Drexel Building, Philadelphia, Pa.; Welsbach Commercial 
Co. 

Sherman, F.C. October 20, 1875. 
80 Crown street, New Haven, Conn., P. O. Drawer 3, Super- 
intendent of New Haven Gas Light Co. | 

Sisson, Frank N. October 20, 1886. 
139 Lancaster street, Albany, N. Y. 
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Slade, Clefford L. October 20, 1897. 
Port Chester, N. Y., Superintendent Westchester Gas and 
Electric Company, Port Chester, N. Y. 

Slade, James. October 17, 1883. 
95 Woodworth avenue, Yonkers, N. Y., Superintendent of 
Yonkers Gas Light Co. 

Slade, Richmond E. October 19, 1892. 
White Plains, N. Y., P. O. Box 393, Superintendent and Sec- 
retary of Citizens Gas and Electric Co. 

Slaney, Henry C. October 16, 1889. 
466 6th street, Brooklyn, N. Y., Gas Engineer. 

SlateL ue be OCLOUCIN ES 1157.3) 
Rear 20 Market square, Providence, R.I., P. O. Drawer 1422, 
Treasurer, Secretary and General Manager of Providence Gas 
Co: 

plater, A. B:,. Jr. -October 18, 1888. 
ror Public ‘street, Providence; R. I., P. O. Box 1160 Gas 
Engineer with Providence Gas Co. 

Slater Howard C. October 27, 1896. 
441 Cass street, Milwaukee, Wis., P. O. Box 423, Superin- 
dent of Milwaukee Gas Light Co. 

Smallwood, James B. October 17, 1883. 
1512 Linden avenue, Baltimore, Md., P. O. Box 773, of Mary- 
land Meter and Manufacturing Co. 

Smedburg, James R. October 18, 1882. 
52 Lake street, Chicago, IIl., with Globe Light and Heat Co. 

Smith, John W. October 20, 1886. 
60 Laurel street, Philadelphia, Pa., Superintendent of Nor- 
thern Liberties Gas Co. 

Smith, Marcus. May 13, 1874. 
Welles Building, Public square, Wilkes-Barre, Pa., Secretary 
and Superintendent of Wilkes-Barre Gas Co. 

Smith, Robert A. C. October 17, 1883. 
100 Broadway, American Surety Building, New York, N. Y. 

Smith, William H. October 21, 1891. 
201 avenue D, Bayonne, N. J., P.O. Box 232, Superintendent 
Ofe th Cras Go: 

Snow, William H. October 19, 1887. 
338 Maple street, Holyoke, Mass., P. O. Box 552, Superin- 
tendent of Holyoke Gas Works. 
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Somerville, James. October 20, 1875. 
Cor. Penn and Louisiana streets, Indianapolis, Ind., Engineer 
and Superintendent of Indianapolis Gas Co, 


Spangenberg, B. H. October 20, 1897. 
St. Augustine, Fla., Superintendent St. Augustine Gas and 
Electric Light Co. 


Spaulding, Charles F. October 16, 1878. 
Warren avenue, Waltham, Mass., Superintendent of Waltham 
Gas Light Co. 


Spaulding, Charles S. October 20, 1886. 
Railroad street, Wakefield, Mass., Manager of Wakefield 
Municipal Light Plant. 


Spaulding, William H. October 16, 18809. 
g8 Walnut street, Clinton, Mass., P. O. Box 1094, Superin- 
tendent of Clinton Gas Light Co. 


Sprague, Charles H. October 18, 1882. 
70 Kilby street, Boston, Mass., P. O. Box 3105. 


Stacey, James E. October 27, 1896. 
39 Mill street, Cincinnati, Ohio, General Manager of Florence 
(Ala.) Gas Co. 


Stacey, William. October 19, 1887. 
39 Mill street, Cincinnati, Ohio, Vice-President of the Stacey 
Manufacturing Co, 

Stanley, ira No OMayriz.1570. 
310 Washington avenue, Brooklyn, N. Y., Gas Engineer. 


Starr, James M. October 20, 1875. 
roth and North D streets, Richmond, Ind., Vice-President 
Light, Heat and Power Co. 


Steck, Henry. October 21, 18g9r. 
631 Chestnut street, room 12, Philadelphia., Pa., President 
of Hagerstown (Md.) Light and Heat Co. 


Stedman, William A. October 17, 1877. 
785 Flatbush avenue, Brooklyn, N. Y., (ener Manager 
of Flatbush Gas Co. 

Stevens, Levi, Jr. October 17, 1894. 
39 Philimon street, Trenton, N.J., P. O. Box 440, Superin- 
tendent Heat, Light and ! ower Co, of N. J. 
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Stirzel, J. W. October 16, 1895. 
3448 Frankford avenue, Philadelphia, Pa., Assistant Superin- 
tendent of Philadelphia Gas Improvement Co. 

Strecker, Alexander H. October 20, 1897. 
Newark, N. J., Engineer and Superintendent of The Newark 
GastCos 

Stroud, Morris W. October 16, 1895. 
222 South Third street, Philadelphia, Pa. pai and Treas- 
urer of the American Gas Co. 

Summers, George F. October 20, 1897. 
Hackensack, N.J , Superintendent of Gas Department, Hack- 
ensack Gas and Electric Co. 

Summers, Thomas W, October 19, 1892. 
Hornellsville, N. Y., P. O. Box 326, Superintendent of the 
Hornell Gas Light Co. 

Taber, Robert B. October 19, 188r. 
Boston, Mass., P. O. Box 3462, Gas and Electric Engineer. 

Tayler, George H. October 18, 1882. 
209 Main street, Warren, Ohio, Secretary, Treasurer and 
Superintendent of Warren Gas Light Co. 

Thompson, G. Treadway. October 21, 1891. 
40 Wall street, New York, N. Y., Assistant to E. McMillin, 
President Laclede Gas Light Co , etc 

Thwing, Orrell O. October 16, 1895. 
Main and Howard streets, St. Louis, Mo., Superintendent 
of Station B, Laclede Gas Light Co. 

Tobey, Franklin, Jr. October 19, 1892. 
112 Jansen avenue, Kingston, N. Y., General Manager Kings- 
ton Electric Co. 

Tracey, John. October 21, 1891. 
25 Market street, Poughkeepsie, N. Y., P. O. Box 476, Lessee 
of Poughkeepsie Gas Works. 

Turner, Thomas. May 13, 1874. 

- 224 Caihoun street, Charleton, S. C., P. O. Box 6, President 

and Superintendent of Charleston res Light Co. 

Vanderpool, Eugene. October 16, 1873. 
757 Broad street, Newark, N. J. 

Voorhis, A. M. October 17, 1894. 
Broadway, Nyack, N. Y., P.O. Box 114, President, Treasurer 
and Manager of Nyack Gas Light and Fuel Co. 


CXClV 


Walbridge, H. D. October 17, 1894. 
r1x Ottawa street, Grand Rapids, Mich., Genera] Manager 
of Grand Rapids Gas Light Co. 

Waldo, Charles S. October 20, 1886. 

102 Milk street, Boston, Mass., P. O. Box 3436, Waldo Bros., 
Gas Retorts and General Supplies. 

Waldo, John A. October 19, 1887. 

102 Milk street, Boston, Mass., P. O. Box 3436, Waldo Bros., 
Gas Retorts and General Supplies, 

Walker, James H. October 18, 1882. ; 
249 27th street, Milwaukee, Wis., Gas Engineer, The Mil- 
waukee Gas Stove Co. 

Walters, Anderson H. October 21, 1891. 

420 Main street, Johnstown, Pa., Secretary and Superintendent 
of Consumers Gas Co. 

Ward, William H. October 19, 1892. 

228 Front street, Easton, Pa., Superintendent of Easton Gas 
Co: 

Warmington, Daniel R. October 21, 1891. 

412 Pearl street, Cleveland, Ohio, Superintendent and Engineer 
of the Peoples Gas Light Co. 

Warmington, George H. May 13, 1874. 

412 Pearl street, Cleveland, Ohio, President of the Peoples 
Gas Light Co. 

Watson, Charles. October 19, 1881. 

432 Federal street, Camden, N. J., Secretary and Treasurer 
of Camden Gas Light Co. 

Watt, Anthony. October 21, 1891. 
roth street and Central avenue, Connersville, Ind., P. O. Box 
27, Superintendent of Connersville Gas and Electric Co. 

Weber, Adam. October 13, 1880. 

633 East 15th street, New York, N. Y., Proprietor of Manhattan 
Fire Brick and Enamelled Clay Retort Works. 

Weber, Oscar B. October 17, 1883. 

633 East 15th street, New York, N. Y., Manager of Manhattan 
Fire Brick and Enamelled Clay Retort Works. 

Wehner, Adolph F. October 17, 1894. 

245 Broadway, New York, N. Y., Treasurer Summit (N. J.) 
Gas Light Co., Secretary Isbell-Porter Co. 
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Westcott, John T. October 18, 1893. 
19 Abingdon street, Westminster, London, S. W., Eng,, 
Manager of the Economical Gas Apparatus Construction Co. 

Wheeler, Fred. B. October 18, 1893. 
168 Broadway, Long Branch, N. J., P. O. Box 259, Srperine 
tendent of Consolidated Gas Co. of New Jersey. 

White, Clement A. May 13, 1874. 
16 St. James Court, Louisville, Ky. 

White, Edward D. October 17, 1883. 
265 Stuyvesant avenue, Brooklyn, N. Y., Vice-President of 
Nassau Gas Light Co. 

White, Henry H. October 21, 1891. 
Portsmouth, Va., P. O. Box 39, Superintendent of Portsmouth 
Gas Co. 

VW Diteey mivekl entry.) A priletG.91 573, 
32 Pine street, New York, N. Y., Engineer and Contractor. 

Whitney, Henry C. October 21, 1891. 
1g Anthony street, Watertown, N. Y., Secretary and Superin- 
tendent of Watertown Gas Light Co. 

Whittier, Charles R. October 19, 1887. 
306 11th avenue, New York, N. Y., President of Whittier 
Elevator Co. 

Wilcox, John F. October 27, 1896. 
311 Lewis Block, Pittsburg, Pa , Manager of United Coke and 
Gas Co. 

Williams, E. H. October 17, 1888. 
150 Grand street, Waterbury, Conn., P. O. Box 223, Agent 
and Superintendent of the United Gas Sen Oe r 

Williams, W. L. October 15, 1890. 
Tose bvlerstreet, Paterson N m|.souptaon the Un Gal. Co, for 
Paterson and Peoples Gas Light Co. 

Williamson, John. October 18, 1893. 
2 East Madison street, Chicago, IIl., Assistant Engineer of 
Chicago Gas Light and Coke Co. 

Wood, Austin C. April 16, 1873. 
216 North West street, Syracuse, N. Y., President of Homer: 
and Cortland Gas Light Co. 

Wood, Walter. October 19, 1881. 
400 Chestnut street, Philadelphia, Pa., P. O. Box 1935, of R. 
D. Wood & Co., also Treasurer of Millville Gas Light Co. 


cxevi 


Wood, William A. October 16, 1889. 
609 Commercial street, Boston, Mass., Assistant Engineer 
of Boston Gas Light Co. 

Woodruff, Charles D. October 17, 1894. 
517 Madison avenue, New York, N. Y. 

Woods, George E. October 20, 1897. 
Foot East 115th street, New York City, Chief Engineer Stand- 
ard Gas Light Co. 

Wortendyke, Ira F. October 27, 1896. 
5 North Main street, Janesville, Wis., Superintendent of New 
Gas Light Co. . 

Yorke, Eugene H. October 19, 1881. 
Portland, Me., Engineer of Portland Gas Co. 

Young, James M. H. October 20, 1897. 
Pittsburgh, Pa., Superintendent South Side Gas Co. 

Young, John. October 18, 1882. 
31 West Diamond street, Allegheny, Pa., Superintendent of 
the Allegheny Heating Co. 

Young, Peter. October 21, 1885. 
Halifax, N.S., P. O. Box 373, Manager of Peoples Heat and 
Light Co. 

Young, Robert. October 20, 1875. 
Rebecca street, Allegheny, Pa., Engineer and Superintendent 
of Allegheny Gas Co. 

Zeek, Charles F. October 15, 1890. 
3 South Palafox street, Pensacola, Fla., Superintendent of Pen- 
sacola Gas Co. . 

Zollikofer, Oscar F. October 19, 1892. 
65 West 54th street, New York, N. Y., Secretary of Consoli- 
dated Gas Co. 


ASSOCIATE MEMBERS. 


Allen, Walter S. October 19, 1892. 
New Bedford, Mass. 

Althouse, Wilson D. October 20, 1897. 
Room 719 Reading Terminal, Philadelphia, Pa., Coal Mer- 
chant, Althouse & Kennedy. 
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Backus, Q. S. October 17, 1894. 
Williamsport, Pa., President and General Manager of Backus 
Manufacturing Co. 

Barrett, 5. E. October 18, 1893. 
gog Chicago Stock Exchange, Chicago, IIl., President and 
Treasurer of S, E. Barrett Manufacturing Co, 

Barrows, William E. October 16, 1889. 
835 Drexel Building, Philadelphia, Pa., President and General 
Manager of Welsbach Light Co, 

Behrend, Fritz. October 17, 1894. 
ro and 12 Old Slip, New York, N. Y., Clay Gas Retort 
Importer. 

Birchmore, W, H. October 20, 1897. 
231 Adelphi street, Brooklyn, N. Y., Gas Chemist. 

Brown, Frank H. October 19, 1892. 
Waltham, Mass., Treasurer and Superintendent of Davis & 
Farnham Manufacturing Co, 

Buss, Julius. October 19, 1892. 
Milwaukee, Wis., P. O. Box 235, Consulting Engineer with 
Fred. Bredel, Gas Engineer and Contractor, 

Carpenterpiion. «Octoberz0.1897. 
Allegheny, Pa , Engineer with Riter & Conley. 

Coburn, Cyrus M. October 19, 1892. 
152 Congress avenue, Chelsea, Mass., Manager of Liberty Oil 
Co. 

Collins, David J. October 17, 1894. 
813 Drexel Building, Philadelphia, Pa., Sales Agent of the 
United Gas Impt. Co. 

Cooke, Horace G. October 19, 1892. 
Address unknown, 

Crane, William M. October 16, 1889. 
838 Broadway, New York, N. Y., Wm. M. Crane & Co., Gas 
Stoves, etc. 

Curley, Edward J. October 18, 1893. 
827 Market street, Wilmington, Del., Assistant Superintendent 
of Wilmington Coal Gas Co. 

Dart, Edward M. October 19, 1892. 
136 Clifford street, Providence, R. I., Manager of E. M. Dart 
Manufacturing Co., Manufacturers of Gas Appliances. 


Cxevill 


Dougherty, H. N. October 27, 1896. 
Brooklyn, E. D., N. Y., Box 6, Station G, General Salesman 
for Farrell Logan & Son. 

Drummond, M.J. October 20, 1897. 
192 Broadway, New York, N. Y., Manufacturer of Cast Iron 
Pipe. ‘ 

Eaton, Alfred B. October 27, 1896. 
67 Washington street, Chicago, Ill, Assistant Sales Agent 
of The United Gas Improvement Co. 

Goodwin, H. B. October 19, 1892. 
rot6 Filbert street, Philadelphia, Pa., Superintendent and 
General Manager of the Goodwin Meter Co. 

Graves, George W. October 20, 1897. 
36 St. Paul street, Rochester, N. Y., Eastern Manager National 
Vapor Stove and Manufacturing Co. 

Harris, Andrew. October 15, 1890. 
1513 Race street, Philadelphia, Pa., care of J. A. Harris. 

Hartenfels, P. October 20, 1897. 
120 Liberty street, New York, N. Y., Manufacturer of Patent 
Leak Detector for Street Mains. 

Hastings, James L. October 17, 1894. 
138 South 6th street, Philadelphia, Pa , General Superintendent 
of National Heat and Power Construction Co. 

Hayward, Sterling F. October 15, 1890. 
357 Canal street, New York, N. Y., Treasurer and General 
Manager of Connelly Iron Sponge and Gov. Co. 

Henderson, E H. October 27, 1896. 
Pittsburg, Pa., P. O. Box 373, Sales Agent for James Gardner, 
la 

Higgins, C. M. October 21, 1891. 
26 Broadway, New York, N. Y., with Standard Oil Co. 

Hinman, Charles W. October 27, 1896. | 
63 Beverly street, Boston, Mass., Manager for Nathaniel Tufts 
Meter Co. 

Jacobs, Charles H. October 20, 1897. 
Detroit, Mich., Vice-President and Managing Director Buhl 
Stamping Co. 

Knight, Charles S. October 15, 1890. 
Spy Run avenue, Fort Wayne, Ind., P. O. Box 513, Vice- 
President of Fort Wayne Electric Corporation. 
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Little, George B. October 19, 1892. 
103 State street, Boston, Mass., of Stratton, Little & Co., Coal 
Dealers. 


Manning, James S. October 21, 1891. 
18 Vesey street, New York, N. Y., Agent of Otto Gas Engine 
SO: 


Mansur, John H. October 17, 1894. 
436 Walnut street, Royersford, Pa., P. O, Box 226, President 
of Keystone Meter Co. 


Mather, Henry A. October 17, 1894. 
421 Greenpoint avenue, Brooklyn, N. Y., President and Sec- 
retary of Greenpoint Chemical Works. 


Maurer, Henry A. October 19, 1892. 
420 East 23d street, New York, N. Y.. Of Henry Maurer & 
Son. 

McDonald, Donald. October 21, 1891. 
51 Lancaster street, Albany, N. Y., Superintendent of D. 
McDonald & Co., Gas Meter Manufacturers. 

Meyer, Hermann H. B. October 18, 1893. 
Nevins and Degraw streets, Brooklyn, N. Y., Brooklyn Union 
Gas Company. 

Mordue, Thomas N.. October 16, 1895. 
1 Broadway, New York, N. Y., Cannel Coal and Coke Mer- 
chant. 

Nicolls, J. O. October 27, 1896. 
1326 Chestnut street, Philadelphia, Pa., Treasurer of Shaner 
Coal Co. 

Norton, Harry A. October 17, 1888. 
63 Beverly street, Boston, Mass., P. O. Box 3365, With 
N. Tufts Meter Co. 

Osius, George. October 16, 1889. 
322 Field avenue, Detroit, Mich., Secretary and Treasurer 
of Michigan Ammonia Works. 

Page, Albion L. October 21, 1891. 
69 Wall street, New York, N. Y., Of Geo. Shepard Page’s Sons. 

Page, Harry DeB. October 21, 1891. 
69 Wall street, New York, N. Y., President U.S. Ammonia Co. 
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Pearson, Joshua Ash. October 20, 1897. 
833 Drexel Building, Philadelphia, Pa., Assistant Purchasing 
Agent, The United Gas Impt. Co. 


Persons, Fred R. October 17, 1888. 
408 Prescott street, Toledo, Ohio, Reprencntanne of 1 Maryland 
Meter and Mfg. Co. 


Platt, B.S. - October 27; 1306. 
Room 218 Commercial Building, St. Louis, Mo., Secretary and 
Treasurer of George Platt & Co. 


Prendergast, Daniel J. October 20, 1897. 
33 Nassau street, New York City, General Superintendent 
Welsbach Street Lighting Company of America. 


Randolph, William W. October 17, 1894. 
31 Nassau street, New York, N. Y., Superintendent of Con- 
struction, Humphreys & Glasgow. 

Roper, George D. October 27, 1896. 
Rockford, Ill., President and Manager of Eclipse Gas Stove 
Efe? | 

Scheel, Henry C. October 18, 1893. 
11 Broadway, Room g21, New York, N. Y., P. O. Box 2228, 
Wholesale Coal Dealer. 

Schell, Edward. October 19, 1892. 
ggth street and 2d avenue, New York, N. Y., Assistant Super- 
intendent of ggth and rrrth street Stations, Consolidated Gas 
Co, 

Slocum, Frank L. October 19, 1892. 
Conestoga Building, Pittsburg, Pa., President of the Gas 
Engineering Co. 

Starr, George W. October 16, 1895. 
19 Home place, New Haven, Conn., P. O. Box 1345, Secre- 
tary Yale Gas Stove Co. 

Stratton, S.S. October 16, 1889. 
107 West Monroe street, Chicago, IIl., Salesman Maryland 
Meter Co. 

Thomas, Frederick W. October 19, 1892. 
102 Milk street, Boston, Mass., Salesman, Waldo Bros. 

Van Wie, E.G. October 27, 1896. 
1320 Jefferson avenue, Detroit, Mich., Manager Gas Appliance 
Department, Detroit Stove Works. 
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Van Wie, Peter G. October 18, 1888. 
Hamilton, Ohio, Supervisor of Gas Appliances, F. & L. 
Kahn & Bros. | 


Wells, Fred. K. October 27, 1896. 
72 Lake street, Chicago, Ill., Treasurer, George M. Clarke & 
Bis}: 


Wharton, Henry. October 16, 1895. 
224 South 3d street, Philadelphia, Pa., P. O. Box 1322, Asst. 
Secretary, Westmoreland Coal Co. 


Wilbraham, John S. October 19, 1892. 
2518 Frankford avenue, Philadelphia, Pa,, Secretary and 
Treasurer of Wilbraham-Baker Blower Co. 

Wilbraham, John W. October 19, 1892. 
2518 Frankford avenue, Philadelphia, Pa., President of Wil- 
braham-Baker Blower Co. 

Wilke, Frederick A. October 17, 1894. 
1114 North E street, Richmond, Ind., Manufacturer of the 
Wilke China Kiln. 

Wilson, Peter. October 19, 1892. 
82 Myrtle avenue, Flushing, N. Y., Assistant Superintendent 
of Flushing Gas Light Co. 

Woods, Samuel. October 16, 1895. 


6720 Thomas street, Pittsburg, Pa., Secretary and Treasurer 
of Gas Engineering Co. 
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(1 Reinstated Oct. 20, 1897. 
7 Dropped Nov. 5th, 1897, for non-payment of dues. 
1 Resigned since Sept. 30, 1897. 
1 Died since Sept. 20, 1897.) 
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(1 Dropped Nov. 5, 1897, for non-payment of dues. 
1 Resigned since Sept. 30, 1897.) 
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MEMBERS OF » (DEES “AgvEE RT Gaara oe 
LIGHT FASSOGIA TION TW AIUNAIN G. bay, 


Anaheim +. . 2.8 
Pasadenas ee 
Oakland]. sae 


San Francisco 


Mernden’.. 22. 
New Britain... 
New Haven... 


Norwalk? 2. 
Stamfordeiesot 
Waterbury. .... 


Wilmington. ... 


GUO GRD GLO Aiea 


CALIFORNIA. 


--- William J. Fay. 

.-.- Lnaddeus's.1Gs Lowe, 
woes) ONT. Ag eG TLLOU semen nas 13th and Clay streets 
~ te,| OSC DID LOC KEL sem ere ees 415 Post street 


Frederick H. Eichbaum..2644 Howard street 
HdwardiG, ones sea). 37 eee 415 Post street 


C. O. G. Miller... Annie and Stevenson streets 


COLORADO. 
Te AT EL eT eG eeetcere vier rca ete 405 17th street 
CONNECTICUT. 
aoe a edd 12D eee cere 380 Main street 
Chariesstt avi crritt. sae ees 350 Main street 
wotee SOHAL ICS elim CLELCEOT en ere 22 Elizabeth street 


.--.John P. Harbison. 


John W. Hatstat. 
Burdett Loomis. 


...-Charles A. Learned....47 Washington street 


Pee uVerett ae earn erecee eens 118 Maple street 
cy ter Pe CLINI Ceien tere aee ects 80 Crown street 
CreEOrgeaW alates ce eee 119 Home place 
Seiad bet Cla SEAN oleh: <5 s2 ee) oon AS 1 Belden avenue 
wenWaltersiics) aGkson wer. lee 9 Oliver street 
weer Lee Williatiseee cee eee 150 Grand street 
DELAWARE. 
pes ud Wal Coa Deltseuyeei re nies 827 Market street 
George > sGapellc a re 827 Market street 
Edwarde} sGurleviesee. 827 Market street 


Uhomasc€ urley- see ’.827 Market street 
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DISTRICT OF COLUMBIA. 


Washington 22. 1... Charles B. Bailey..... 1424 Staughton street 
Thos. F. Holden....12th and M streets, S. E. 
Fon iccercie ae irenay. -1409 31st street 


James S. MclIlhenny.. 26th and G streets, N.W. 
John KicMeLean. 7-.- 413 1oth street, N. W. 
Robert L. Middleton. .1333 30th street, N. W. 


facomd, Park i. 2. Allen R. Foote. 
FLORIDA. 
Jacksonville....... Clarences>.abamimatt..-s--: 26 Main street 
eCUSACO lame. ste cleat lian est lgZ ce keen Let 3 South Palafox street 
be AUPUS MG's. B. H. Spangenberg. : 
ain aera es vee DOsrdINan wi. ie ot Roberts Building 
GEORGIA. 
BA LILGTIS#ees see tes to J. T. Bowdoin Cocke. 
ExCPANItA ees carer es Wi Gard bela nee 42 West Baker street 
W.L. Cosgrove. ..Alabama and Broad streets 
ReMi caricgr -' Broad and Alabama streets 
BUC USt aces 25. sc GeOrges Se log ke yee mes etac. 303 Centre street 
POLO DU Sater la = Jamicoeicrrich sre esgic. 315 12th street 
BSA SUN ALN tots < 5 orcs James A. P. Crisfield..7 Congress street, West 
ILLINOIS. 
JUTNO EN ph Sere a pampee Ja ES Rortereermeemrren 2 205 Market street 
‘CER heuer ae Johngw ta kineeee cet. . 70g Levee street 
SeIGAE Optra S. E. Barrett... gog Chicago Stock Exchange 
Walter S Dole..22d street and Center avenue 
ASV Be ea LOl er ree te 67 Washington street 
Charles H. Evans. 4133 Cottage Grove avenue 
Charlesvu es udsonee ees 148 Michigan avenue 
NL OSCs er tense ae ce 111 Lake street 
{PeSantsos Akt yaieted ny bigs eae 52 Lake street 
Seo tlattOn rca 107 West Monroe street 
TCU ey Cl sree eters ston 72 Lake street 


John Williamson.....- 2 East Madison street 


Elpinwee sees ere 
Oak Park 
Quincy 
Rockford ine tees 
Springfield 


Connersville 


Fort Wayne 


Indianapolis 
New Albany 
Richmond 


Burlington ........ 
Des Moines 
Sioux City 


Fort Scott 


Covington 
Louisville 


Bangor 


~e 2 2e ee eer ee 


CC1V 


Walter S. Rathell 
Carl H. Dunbar. 
Edward E. Morrell. 

Augustus W. Littleton...111 South 5th street 
George D. Roper. 

Wilham Ridgely. 


230 N. Main street 


INDIANA. 


D. T. Roots. 

Anthony Watt. .1oth street and Central avenue 
Alfred D. Cressler. .Calhone & Murray streets 
(lat ANC Oldie ee eral: 1z Webster street 
Charles S. Knight Spy Run avenue 
James Somerville. .Cor. Penn. & Louisiana sts. 
James W. Dunbar. ..Sycamore and 7th streets 
PAUICS ANE otal ene roth and North D streets 
Frederick A. Wilke 1114 North E street 
M. N. Diall 507 Ohio street 


“eer eee eee 


IOWA. 
Edward D. Clary 
Edward G. Pratt 
L. L. Kellogg 


giz North 6th street 
208 5th street 
518 5th street 


KANSAS. 


William H. Frost 1r Kast Wall street 


eecereeeee 


KENTUCKY. 
E. H. Jenkins 


Clement A. White 
A. H.Barret, 


511 Madison avenue 
16 St. James Court 


LOUISIANA. 


Frans: Garros sae 


1643 Perdido street 


MAINE. 


Henry Boardman 
Eugene H. Yorke. 


5 Forest avenue 


eeeereeeee 


Baltimore 


IB OStON ta eee ak 


Msharlestown . ~~... 


‘Chelsea .. 


NSlintOner eae ee 


POrcnesterce oe ce 
HASt bOSstOne te 


Fall River 
Fitchburg 
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MARYLAND. 


Edward L. Bartlett... McHenry & Scott streets 
(ré0rse beadenkopi........ 2 1g South street 
Charles H. Dickey . North and Saratoga streets 
Francis H. Hambleton....... 1g South street 
Thomas J. Hayward.. McHenry and Scott sts. 
Frederick T. Mayer.. McHenry and Scott sts. 


James B. Smallwood....1512 Linden avenue 
MASSACHUSETTS. 
Hredericke ew AddicksSe. 4 2.5 + 24 West street 
Walter Ri Addicksics fii. 4 24 West street 
Forrest E. Barker....State House, Room 145 
PAIDeL tates ULta CC tess sen aes 24 West street 
Ered?) sD avisee wk. sas 74 Montgomery street 
W. W. Greenough... ..299 Marlborough street 
Williamog Pies biil lerecrsweeces 2 4 oe 4o Water street 
Charles |W. Hinman?) ..: .. 63 Beverly street 
John leetanctord 2. 2 o52- 70 Kilby street 
(FCOrpe mb milttiowemrrs snr a 103 State street 
EVArEY eee N OL Ol Gis 2 eee= 63 Beverly street 
@iatlest Peo pias Uc me wenccee hrs 70 Kilby street 
Aohayerds: eh URNS Tag, ews ee 8 Oliver street 
PrederickaVy aL DOmMaSs .6...17.- - 102 Milk street 
Glrarlese Sm Wialdoaerse anes. 102 Milk street 
[aleve swe MENG a yas cA Se ete 102 Milk street 
William A. Wood..... 609 Commercial street 
Patrick GOV errs 97 see 27 Arlington avenue 
GeOr Cer lan Galan eat. st. Thompson square 
Cyrus MEG Optroe es ase 152 Congress avenue 
Penrya tite Well vee ees 49 Chestnut street 
Greorge  Werloses 442. 187 Winisimmet street 
EVCOrVENN . DIDGLO Wer arenas way 104 High street 
William H. Spaulding...... 98 Walnut street 
Walligme tee ViC ayn orcs tare to Pearl street 
William Anderson......:....32 Condor street 
OSD eben Ut eum ce errors 14 Bedford street 
Eee Cospeshad leet so. 316 Main street 


ts Le Par sen, re eres Seo 316 Main street 


Gloucester 
Holyoke 
Jamaica Plain 
Lawrence 


eoeeeseeeee 
“cece ere cece 
ecefeeese 


“ee eee eee eee 


Newton 
North Adams 
Northampton 
Salem 
Springfield 
Taunton 
Wakefield 
Waltham 


Worcester 


Adrian 
Ann Arbor 
Detroit 


Grand Rapids 
Pontiac 


Kansas City 


: Henry B. Leach 
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John A. Coffin 
William H. Snow 
Eugene N. Foss 
George D. Cabot. 
Carl H. Graf. 

Cy eel preys 
Charles C, Fry 
Charles F. Prichard 
Walter S. Allen. 


Nathaniel W. Gifford. 


Waldo A. Learned 
Frank S. Richardson 
David W. Crafts 
David Moore 
Samuel J. Fowler. 


Charles S. Spaulding 
Frank H. Brown. 

Charles F. Spaulding 
Charles D. Lamson 


MICHIGAN. 


Charles H. Raynor. . 
Henry Douglas 
Isaac C. Baxter 
Jerome Croul 
Charles H. Jacobs. 
Eugene T. Lynch. 
James T. Lynn 
George Osius 
E. G. Van Wie 
H. D. Walbridge 
William H. Morgans 


° 


- MISSOURI. 


George S. Clarke 
Milton J. Payne 


eeece 


entice Duncan street 
338 Maple street 
8 Everett street. 


256 Essex street 
go Exchange street 
8 Central square 


2 Jewett street 
g Elmwood avenue 
4 NO eli 116 Main street 
110 Federal street 


21 Franklin street 
Railroad street 


Warren avenue 
33 Pearl street 


-11 North Winter street. 
107 South 5th avenue 
636 Trumbull street 
Lewis block, room 4 


eee 
eecee 


sis eee Russell House 
322 Field avenue 
1320 Jefferson avenue 
111 Ottawa street 
36 Wessen street: 


ecrecee 
ee 
ee eeee 


.gth and Central streets. 
toth and Walnut streets 


Bur Ose ph". sans. ae 


St. Louis 


“2cee eee eee 


Manchester....... 


Bayonne 
Camden 


Hackens 


Citys 


ACK 


FLODOKEIc fac cl ene 


DLOTICC All ret -cee. -r< 
MerseVClLViewe ane is’ 


Pambpertville.... .- 
MOU SEDI ANCL cam: 


Newark 


cevil 


Korte Me Mitchell (se a2: 5: 516 Francis street 
Byrongt, @hollar. 32. 411 North rith street 
ORD wl) el eereee cote cra cteltta = i+ 2 gor Pine street 
lames Greenmurn wredet ..- gor Pine street 
Thomas G. Lansden.. Room H, 108 N. 4th st. 
Wiser at ecm oe 218 Commercial Building 
Alexander Ross....... 411 North r1th street 
Waniclehee Wusselie srekve sua 417 Pine street 


Orrell O. Thwing .. Main and Howard streets 


NEBRASKA. 


bsaace Battitnyeserie-ltae's 217 South r3th street 


NEW HAMPSHIRE. 
WaltertGeAiricats sends 46 Hanover street 


NEW JERSEY. 


Ware, Je hatin, Gas he ros zor Avenue D 
Benjamingt Archery te 319 Cooper street 
CharleseW atsonzevweet. 2 ate o 432 Federal street 


Frank B. Poor. 

George F. Summers. 

HenryeMorton ao0 Stevens Institute 
F, N. Morton.. Willow avenue and 13th street 
A. E. Forstall. 

West Bissell. 


Davida he woalvesmers Green and Essex streets 
Dudley D. Flemming..249 Washington street 
John M. Rusby- 10g Montgomery street 
ACA CrADC View meeteeree totes. o 31 Bridge street 
Pauls DOtyae mie ete care ete 168 Broadway 
Ereds biaW Neelermcene tess 2s. 168 Broadway 
Rezeauub a browne anaes. Market street 
Samuel Philip Curtis......... 26 Front street 
(PhOmasi De HOPArty ercae <iers-'- « 49 gth avenue 


Alexander H. Strecker, 
Eugene Vanderpool........ 757 Broad street 


Paterson ves eee 


PrinceétGtic teu reer: 
‘Trenton’ 4. < eset 


BUALO see coe creer 


ROLL) Opeepere eect 
Far Rockaway, L.I. 
Pigshitiee eos 
Hornellsville ...... 
Ilion, Herkimer Co. 
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WARGO gers pects an ae 146 Elison street 
WL Williams son Bees pean 183 Tyler street 
James E. Burke. 

John S. Chambers. s2s- 193 Brunswick avenue 
Levi Stevens; |t- ee: giten oe 39 Philimon street 

NEW YORK. 

Donald McDonald...... 51 Lancaster street 
William McDonald...:-...51 Lancaster street 
FrankeNwoisslonewe. oe 139 Lancaster street 


William H. Scrafford. 

Fred S. Benson. . Kent avenue and Cross street 
WH Birchmore: 2. eee 231 Adelphi street 
Charles sW oBlodpet. =) a2 324 Bedford avenue 
Robert W. Bush. .12th st. and Gowanus Canal 
‘Fhomas HE: Byrne. - =: 51 Montgomery place 
Charles H. Corbett....428 Lafayette avenue 
H. N. Dougherty. 

James H. Jourdan . Nevins and Degraw streets 
John D. Logan. 

William J. Logan. 

Edwin Ludlam...... ..---180 Remsen street 
Henry A. Mather. 

Herman H.B. Meyer . Nevins and Degraw sts. 


Charles L.Rowland.- 295. 61 Morton street 
ovr, ROW ands [racer 170 Keap street 
HIGnry7@ soleey tee etme ee 466 6th street 
Lras Ne Stanley 310 Washington avenue 


William A. Stedman....785 Flatbush avenue 
Edward D. White....265 Stuyvesant avenue 
| ching Es Cowin gtisear. se. 11 E. Seneca street 
Sel REL CLI Ola. «sen crater eet tees 293 Court street 
Joseph Krumholz....249 West Genesee street 
Frank D. Kingsbury....8 East Market street 


Elmer B. Knight. 

PEterp WalsSotpeateterete states 82 Myrtle avenue 
T. W. Summers. | 

Joha Ay Giblin oases 8 East Main street 


THOMas Rie Wooden. soe 4 Armory street 


Long Island City -. 
Middletown, N.Y. . 
MetsVetmons.. io. . 
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Branly DeV | Tevie:<toct, =\- 112 Jansen avenue 
Walton Forstall..Transit and Lagrange street 
Alten S. Miller. 
WillameaMaxeerewtt ).<.. - 13 William street 
Charles L. Gerould . N. Third & Prospect aves. 
James W. Lane. 


Benjamin J. McDonald...... 70 Water street 
William A. Armington........ 10 Wall street 
Thaddeus R. Beal. ..138th st. and East River 
W illiami Rai Beals: . 350 Alexander avenue 
Mate Levtanke Tal) a oie ge ro and 12 Old Slip 
Fred L. Bradley...-.ggth street and 2d avenue 
Villiatoo tie bradley one... - 4 Irving place 
WITTICS ba Cee DLO Waris orgies a aces 280 Broadway 
JObD iS Busnes ie 1845 Vanderbilt avenue 
Jenn, Gabotseeme us 2s 553 West 33d street 
Hebe Callendenteeraseer...« <1'06 Bee bine Street 
William) Carpender 2.5 -.. - -- Sze pmes treet 
Cape G handle parece. 41 East 4gth street 
WaillizumeMi Cranes ge. 3.7.)-- 838 Broadway 
fe eur hccrst BTS goleye oe ee een ee 160 Broadway 
RODGTEa NL NO Ns eisai. 20 160 Broadway 
Mew peDrummond east. os 2 192 Broadway 
GeorgesbsUidwards 113 Chambers street 
Ober ta HOSE Ze meetar ett ener = 253 Broadway 
Frederick W xEloyd.. --.. 539 West 2oth street 
Henry Biebloyd se. oa. 539 West 2oth street . 
Jatmesskoybloyd gece. =< 539 West z2oth street 
Peel attentc iceman tite 120 Liberty street 
Sterling F. Hayward........ 357 Canal street 
Richard@om@blicks seeemrsy 1. 73 Warren street 
(62M. Hig oinste se cpiees: 2. -1-.-- 26 Broadway 
Dayido Ly Loughe er 2 117 West 58th street 
Alexander C. Humphreys. ..31 Nassau street 
(Charles Ws) sbelieinieerstas rcs. 245 Broadway 
Georgesl sKreischen.-.-. 119 East 23d street 
Ps Ge OVC Ie Spree tite ots e.g 5a = 122 Bowery 
Ferdinand McKeige.........-.. 31 Broadway 
Jp teh, WHEN ENA, ose me 8 a 18 Vesey street 


Plenry A Mautere oc. 420 East 23d street 
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Ne@WwayOrkeee ss ote Emerson McMillin. :.....:... 40 Wall street 
William N. Milsted...... 512 West 22d street 
Thomas @Nee\LOLdues scene mete 1 Broadway 
Albion Li Page taste dal reew aces 69 Wall street 
PHary se Be have. ne ee 69 Wall street 
James D. Perkins..... 228 Produce Exchange 
TLenty Vie Picrsotae. te 114 Broad street 
Datielyyrrendervast s.r 33 Nassau street 
William W. Randolph....... 31 Nassau street 
AMIE peice tae eeereean 350 Alexander avenue 
Thomas F. Rowland....329 Madison avenue 
Henry. Cis Cncele mire 11 Broadway, room g21 
Edward Schell..... ggth street and 2d avenue 
Higoeavciiiscmeys mies 228 Produce Exchange 
RéberteAs GxSmith. 02 ie 100 Broadway 
G. Treadway Thompson....... 40 Wall street 
AdamsWebercnesa.t a oes 633 East 15th street 
Qscarsbaw ebera. ren 633 East 15th street 
ACE Wel nein Penets a Meier cer 245 Broadway 
William Henrys Wiiteen pe 32 Pine street 
Charles; RAW hittier-2o32.. 306 11th avenue 
Charles D. Woodruff....517 Madison avenue 
George E. Woods... .. Foot East 115th street 
Oscar He Zolikotier saan. 65 West 54th street 
INVaCK resin eter A AMG VOOTIIS Peete ts ee een nee Broadway 
Ogdensburg me Jageetes Fin d lays tener 17 Franklin street 
Willlamelrroctore. 1. 62 Washington street 
Port Chester ......Clefford L. Slade. 
Pores Cruise ti cetee JobniCouing eg. tree eee t Mt. William 
Poughkeepsie ..... Augustus Us Allens cane. oe 384 Mill street 
Jolin <Trac yartise ees etetcta aes 35 Market street 
Rochester tou5. et GoW eGravesterr eases 36 St. Paul street 
Sing Sing aee Ae Leonard P. Kipp. 
DYITACUSE reine cetels T. Littlehales...1 Durston Memorial building 
7 Austin’ GW O00 re 216 North West street 
NI tice ee eer es Edward A. Pinkney.... - 29 Whitesboro street 
Watertown........ Henry GW hitney 7 ...19 Anthony street 
Whites Plains eaee Richmond E. Slade. 


Vonkerss tn. ane. James Slade tee ee 95 Woodworth avenue 
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NORTH CAROLINA. 


ASNOVI (ememeeto a Henry Mactier. 

Brevatdeer eects Arthur E. Boardman. 

Rialergieeryeen ses Bowes, M. 

Wilmin oon se. ODT Wie Veil yanmar ot 116 South 6th street 

OHIO. 

PRCOU Re tiie tt « BAW alittlege erst 223 East’ Market street 

BSC Vili suena ee s/c? 3 J.W. Gwynn. 

@incimmatl 22.2. Andrew Hickenlooper..... 838 Dayton street 
Williamenwevitlien. ocmas: 2817 Eastern avenue 
Wrilliatarota CeVacn- ier s'-* = 39 Mill street 
atees Wee tae y et at ey stains ate ora 39 Mill street 

Clevelandsia- tense. Malcolm S. Greenough. . . . 356 Superior street 
GhuStaVvUS Av bLVdGe cs 4: 85 Kennard street 
Virgil GeNaranivc sep see 356 Superior street 
Daniel R. Warmington...... 412 Pearl street 
George H. Warmington...... 412 Pearl street 

Wolum bus tnt. Irvin Butterworth. .... 135 North Front street: 

LJ AVARD eee ate S-. « Wits. eed lig lanes aera gor East Third street 
Wobertiikwe Dickey fae n ot Main and 2d streets 
Fenty pC Graves. tie sine Main and 2d streets 
‘Posephalnantae tas et 203 East First street 

PLAMEOUa rar. -- « Peter G. Van Wie. 

Ata) (isle) ACR le ee CoA. Byers, 
Charles R. Faben, fr... .327 South Ene street 
Breda; ek ersouswee ene. 408 Prescott street 

Eb anca, ous Ney eae C[eGTCCe hin Lav element canes. 209 Main street 

(EEO NaN Teta 8 Goon ie Hugene sPrintZ. coat 188 North sth street 

OREGON. 
LEAL eeen tear ie Cnarlesel en dalinerets ee 235 Stark street 
PENNSYLVANIA. 
Allegnenyese.s . HeaAaCarpenter, 
3 Lohpey OUNp meee sr: 31 West Diamond street 

HODEILOY OUN foe me nes Rebecca street 


PMEntO Wisse ey dors Arthur F. Bigelow...... 540 Hamilton street. 


‘Altoona eee eee 


Ardmore eee ae 
Goatesville........ 
Teaston Ge gests ieee 
Honesdale -....2. 
Johnstown. 02 
Lancaster ee 
Philadelphia ...... 


cexll 


Georicahiy arperse. es 2526 Broad avenue 
Johny Gloydgerr aaeaae oe First National Bank 
Wowk Barretttue a rane eer oe Stark avenue 
PE GiDDONS seamaster 407 Chestnut street 
Walham HWW ard erate 228 Front street 
henry: Ze hussein eee Main and 8th streets 
Anderson’ H, Walters... 22. - 420 Main street 
John H. Baumgardner.129 North Queen street 
Elatry: Ga Adams scm: 224 South Third street 
J. Edward Addicks. 32°20 1500 Market street 


W. D. Althouse . Room 719, Reading Terminal 
Wiliam E. Barrows..... 835 Drexel building 


Avs Deadlerescuws seas 813 Drexel building 
Saniiel sd a Bbodine see 813 Drexel building 
Gytus~ BOroner a 23d street, above Race 
James Buckman...... .8th and Green streets 
William Cartwright......-.- 3413 Baring street 
Walton Glare arena: 813 Drexel building 
Dj OColinshs 1a. ere 813 Drexel building 
Po A. Dipngéestee eee 720 Reading Terminal 
Arthur bilbeckho..: eee Drexel building 
<ceotge We Elkinse eee 423 Walnut street 
William L, Elkins, Jr..--- 606 Bourse building 
WorlhamePEodel lie enrce te 50 Laurel street 
‘Johnehowlersteeine cet 39 Laurel street 
William H. Gartley.-..-3044 Richmond street 
We Wik Gib DSatene emcees eters 813 Drexel building 
HA BeGood wil wws ee 1016 Filbert street 
Wo We Goodwint eae. 532 Bourse building 
George W. Graeff, Jr. 

John Gnbbela ee npaesae ee 1513 Race street 
ADU We blarias satis terre 1513 Race street 
[ PcAS Sa crignteer ier ot aes 1513 Race street 
James ea tiastinge. vee. 138 South 6th street 
(Chartes. Dy Maker cer 138 South 6th street 
Wialltam “He clinern ase 1339 Cherry street 


William H. Hopper, 

131 West Walnut lane, Germantown 
Edward C.. Lees yste.2e 813 Drexel building 
Lewis Tilliéws. 6 aes. -813 Drexel building 


CCXill 
Philadelphia ...... William MacDonald...36th Ward Gas Works 


Alex. J. McCleary. ...23d and Market streets 
Edmund H. McCullough . 224 South 3d street 


JobumMelihennyrssa..)-1 1339 Cherry street 
Johns Do Mclihennyr ct. 1339 Cherry street 
FlenryGeyiorrises a) 22. - 926 Drexel building 
TS OM Nicoliane srs cise 1326 Chestnut street 
ROUMPNO MIS sme ce erey ss. 813 Drexel building 
Garleigiisbage.s| bean c. « 813 Drexel building 


Wilham K. Park...Juniper and Filbert streets 
Joshua Ash Pearson..... 833 Drexel building 


George G. Ramsdell ..... 222 South 3d street 
Georresfeehoberts. >. - 813 Drexel building 
William L. Rowland. .-..4800 Chester avenue 
Walliams |e o¢redls. 44. 813 Drexel building 
Lees OCILO Maat fey a tei 524 Drexel building 
Uadenay WU evans Ase egeae We = peer 60 Laurel street 
Henry Steck. -...631 Chestnut street, room 12 
Tea Urzel ener ae 3448 Frankford avenue 
Morris W. Stroud... .. 222 South Third street 
Henry *Wharton. 2. 22. 224 South Third street 


John S. Wilbraham... .2518 Frankford avenue 
John W. Wilbraham... .2518 Frankford avenue 
IW al tera Wioo tees ae 400 Chestnut street 

BITS Sen ee, hn James Gardner, Jr., Room 34, Conestoga bldg. 
William Gardner..Room 34, Conestoga bldg. 
EK. H. Henderson. 


POMEL er Dertt hl OSteL lela wir. aes 59 Water street 
ohne Is. Mic elroy 5 gator 435 Sixth avenue 
Peco CHIC WITT herr ters reeeiee ote 311 Lewis block 
Pianke eolocumeeur sas Conestoga building 
TonneiaW Weoxsuge st ce 311 Lewis block 
Da Uel Wi OOUS same metre 6720 Thomas street 
[in ivik, ely Naoiianter 
ee tit) aera John H. Keppelman..-..144 North 4th street 
PUO VET SIO tor 2 oitebi Mansur tects 24 436 Walnut street 
LOSI oma| WeIN TX cee atts 353 Church street 
Wilkes-Barre .....- Marcus Smith....Welles bldg., Public square 
Williamsport ...... Q. S. Backus. 


INGE os kote at ee oe Jacob L. Kuehn. .33 East Philadelphia street 


Mem phism. ser 


Newport News .... 
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RHODE ISLAND. 
W. Russell Bogert. 


PEK COUN Ser wee 181 Thames street 
reward OM Dares eer 136 Clifford street 
AR B.olateni. ae leevae = Rear 20 Market square 
AaB Slater | tm ee rere rox Public street 


James H. Armington. 
Zeuner M. Jenks. 


SOUTH CAROLINA. 


Ahomas= tmmera. =... 224 Calhoun street 
Johny Daniele... geet 1344 Main street 
TENNESSEE. 
ames POT Des crcnunt tena 619 Cherry street 
JE Garda cen. crate Main and Mill streets 
TEXAS. 

John=Gimpersiie- 32d and Market streets 
VIRGINIA. 

Harry L. Rice. | 

Prederick oneree sae 26 Hamilton avenue 

William S. Bowen. 

WilhamjH Baxter. s.. 20£ Sycamore street 

Henry H. White. 

W. P. Knowles. 

Lidwin G:F blolzera ene 204 Terry building 


John C. Rawn, 
Terry building, Jefferson & Campbell sts. 


WASHINGTON. 
C. Russell Collins. 


WISCONSIN. 


George MeMillangeecr ca: 565 Oneida street 
David Douglas. 


CCXV 


Janesville. (Pane Ira F. Wortendyke...... 5s North Main street 
IVE ACS OTe eeeneneera Henry Doherty. 
Milwaukee ctr. Prederick= Bredelo. 4, 22 -'. 118 Farwell avenue 


Julius Buss. 
Edw. G. Cowdery, Milwaukee & Michigan sts. 


Sheldon J. Glass ...... Montgomery building 
Howard C. Slater, Menominee & Jefferson sts. 
[ammese tiem WW al kCretters 37.70 249 27th street 
ENGLAND. 
EIVerpOOl et ieee With a Til cli Omri ete eee nds ee Duke street 
[ofep ais foyat ste eee Arthur G. Glasgow...S. W., 9 Victoria street 
(TCOr Peele LAVESCY:. of.n's'3'si5.0: Old Kent Road 
Het RN OLETOGSE <tc, t-) oe apes g Victoria street 


John T. Westcott, 
tg Abingdon street, Westminster, S. W. 
Corbet Woodall. Palace Chamber, Westminster 


NEW BRUNSWICK. 
mie Keb ARR sate dp nkes ANDERS € 


NOVA SCOTIA. 


EP alitax eee Robert Baxter. 
Peter Young. 


ONTARIO, CANADA. 


TAI LON petro tt re vay seraLeceei cn oor 17 Herkimer street 
Edmund Cathels. 

OER ET OS Be Sao Oli Ree Coates ir oc. sate 23 Spark street 

PROLODLO tases cre Willtartelin RearsOngraca. 3. 1g Toronto street 
WiltamelHPearson,! |r, <7. 95 Isabella street 

Wilds Obert ert tee. Abner F, Nash. 


QUEBEC, CANADA. 
OTC fee BeAr I AVIC Lp a Cre U Sle mani ee 2 Place d’Orleans 
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ADDRESS UNKNOWN. 


Horace G. Cooke. 
W. P. Elliott. 


IN Gwin sland a focacege cio top tree ete ere ert gece tt nee en 72 
Middle. States [occ tow ecaiane sitet atasaere ke ears ene eee ee 231 
District of Columbia and South, east of the Mississippi River. 38 
North of Ohio River, and east of the Mississippi River...... 61 
West of (Mississippian iver och. aes tee Ser yee ee 54) 
Canada and) Nova scotia s-j15-- see FRE 7h Mai mee A tia IO 
Bon glands o2 5 osteo telstra keen teen Celene we 
Addtess ) Unkio Wi ies ee eee as ene te cee ee 2 


MEMBERS DECEASED. 


Georges Wie arsOnsian wee eae oe RochesterjaNwYsoscew. ten — 
Cotnelias: Dink verett. ccc ines <n New York, N, Y..... shtaeOCk: 
ROLL <pIULLONGRN 2 po ercute ciel ono te PCEK SIN, ING Vivi tate fates Apr. 
SPariese Olier eis gin said. eee SCLIN STRAIT onc es Vite May 
Wee FLIBE CTE VO tea iva neice ieee Bangpry Messe yon, cet May 
SV illigiane, Cleland. ikl a eee Wisksburp,. visser. a Oct. 
Secives Uz SINODIE: cane estemire t Vincennes, Indo cers Cicts 
Ge Orger DUISt ae can duet ney, PIAA GIN Olt hia es ee Nov. 
ler ta eSteele! voucs. A. nce ee PuitalowIn ss Vo waco. ¢ Dec. 
GrCOr pe; Wied 2625s uca til Senta PETSENICALY ONG | nites oe ost: LANs 
RSerr Mirrayiee. cose wine Coase POLE UE gee Bays OC ee Boe May 
olin; 2ebugton. cca: ese tac Sprig Held Clee. nest es July 
GeorgerDwithtt . Fenn «sea ee Soe SDP eels Massey as or e Feb. 
Alani eng We Clarita) ra ct ar: Pinladeiphias, Pais o6 shies Mar. 
Ble Butlers enc n sw. cutee: aNlericen) Canihass tstey ott May 
PLENTY Bada ost sa ate caer. 64 Philadelphia, Paws 2). si ae May 
renryicartwiiont.. wv saha st sts Philadelphia, (Pal. f+ five June 
MAWING I. Cit hohe eae ss ss oe ea ee Taunton, Mass..... sastale’ = fete Apr. 
Geo. Warren Dresser (Honorary), New York, N. Y.......... May 
Mshider | ORCS pein Scuola aston yakiae visto. anos eos one June 
We TAPER ICHSORS on 2 clea tee ot Gleverands Chae oairces at os June 
AR CYS) BRR ES ais (ithe gp PON ak J Vera Cruz; Mexico.:...!: 2. June 
PLOAVY Se RNICHAEGSON cui xeteatie coe North Adams, Mass....... Sept. 
Miitesew;-Caushey (i097 ae erees ED Cota eB Ace ge Ain an ea Sept. 
Wilmer. Cartwright... 0... <.2 Hoboken, Ny Jocks c..cret Feb, 
litlipsp ce bleste acne ve arte one (nepeer Canes: aw. ieee Wot May 
PENA EL Elz OGben an kee seh hee IWewa Orisy NY. 05% su oct Oct. 
Thomas Butterworth............ ROCKO es LiL et ake eey Apr. 
GreOrgerCornelliy rnin ien ea eee Moun gsstown, Oi, «nes 4 Apr. 
Mrancic4L hompson.., eens. ee Charlestown, Mass........ Aug. 
WaINES MO).  DEEWER och. sae sees © springheld,” Mass; 0.0.5.5 Feb. 
Emile J. Durand (Honorary) ....Paris, France.......0..... Feb. 
DUN AMGErSON eye styice fara oe Be TrGhtOn HO is. ciao eee ee June 
PAIS CSR) cA VV SIMO L eel ea caiisiciss Tonawanda, N. Y........: Mar. 
Re eNV LIDGE eaten Wyatt sid von he nkels. 2? EPOuSston. bexas i scg oe ao Feb. 
Polini Gy tPrattjee ses ox cadens: pints Jamaica Plain, Mass....... June 
Willan tL elme cs ccs y 54 5 ahi sop Atlanta Hass Ganhisne deren June 
fosenhilt Collms). 3s. ou ole oe Philadelphia: Basceeeco ok June 
Foune Me Murphy.innien-tancles ee a: Baltimore; Mdooso.5 tauoee Aug. 
soln Me Dorsal ss nial es eae s Hornelisyille, NooY.. .: «vs Nov. 
oo Live ash er nests) ca ba ih OMISS. NLOss sole kiew mee te Nov. 
potin: Garfwright.s2n4.s hc. atn Pouphkeepsie. NY. cutee > Dec. 
Boel. Maurice). ines ic. 84 pte RATION SITREE NV igen tess waco Dec. 
Robert B. Spice (Honorary) ..... London, England,........ May 


Mewar: |. ISIN Oy srssetak ns ccaeeas Jacksonville lleiash aes Oct. 


1875 
1875 
1876 
1876 
1877 
1878 
1879 
1879 


1879 
1880 


1880 
1880 
1881 
1881 
1881 
1881 
1881 
1882 
1883 
1883 
1883 
1883 
1883 
1883 
1884 
1884 
1884 
1885 
1885 
1885 
1886 
1886 
1886 
1887 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1889 
1889 
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Oliver E.aCashing. > eee ee ates Lowell, Mass... Wess. < see's Jan. 
[LHEOBALD: PORSTALIA £3 fy. Git Chicapo, tis a7. Vedanta Jan. 
William >Parrish.<.-5.. eueans beck. menéca ralis, Nay ero ates Jan. 
Walter.B. Houston s). ase 97 Rahway) sae ene Apr. 
james Henri‘Rollins...-54% 00... Worcester, -Mass.u: «55 tite June 
_GEN.CHARLES ROOME (/Yonorary) New York, N. Y.......... June 
Bete sherman piace ern ie ieee ety OTIC, oY cals ct teas Oct. 
Wathaniel SD0mts> ae eunesnes BOSton PNasSeee kata Novy. 
Geer Wi Kraith.t vn econ: Ue Commer: Philadelphia; Pats. anc. suk Dec. 
William*oonéy >t cr. css ue eee New? ork;eNiek. to. seemias Jan. 
Wilham‘H Downes ctaesoie NewYork Na Vos ois ae eve 
LT. Acintonse, Oar. ve ares Se Ravenny.4O cra eaee Mar, 
4. OL. Sterlin ges <tc kie une eh eee MonroesiMich ysis May 
EO Mer Russell nether St souls; NLGlsr ees eee May 
pamueliPrichitt? inues ee ees Vee Nashville bennie: 7.0 oe Sept. 
John Andrew ‘aites.wane Halaieeer Chelsea; lassen aacca: eee. 
Geo. ShepardéPapes./cnp Gem ca NewtYork, No Y.<5. 3 ode aes 
Charles*Nettletonins. eres tee Ne@wIVOrk SNeby.s ese cee May 
Alfred (M.Norton’ s.r cele es pete INASH Way Noa td aac cts toen July 
George A, Melihenny.% fost. wes Washington, DNG.. ace Oct. 
LobntyJoeGrifin teste waste cae Philadelphia, Pa.so. 20am Oct. 
Austin \WL. Copp fetrete ee anes Bostony lass 2% setae. wee Nov. 
Pred fl SO diorne. vee eee Boston? Mass.5 ay... ee Jan. 
Prank, Dyer taitaeacan sarees Salt Lake City, Utah...... Mar. 
Matthew Cartwright. 72 Wine one Rochester Ns, Yoice. eee per 
Henry, C..Uordley:.-. 7 ieee naar Gumberland;-Md.72 co. May 
Hid ward J Ones Sp.a1..2en tients South Boston, Mass....... Aug. 
‘homasiCy Hopperau: sass «tea Philadelphia, Pac. <iieis ayy Feb. 
Prederiok Ay Sabbatonais sa. eae TL EOY GOIN GAY «aor eitareseccieah Apr. 
j Ohi, EL. wowlesicc nae. tere rakes Richmond, Vaid rece May 
Paul SaMerrihelds 3.73. cee NewiYork. NivY.e..eneeee May 
SamuehiGicStimessr. car aaa ee ee Pawtucketicit.el wee ee Nov. 
Thomas').Gilbertss, ss sake ee Grand Rapids, Mich...... Nov. 
Geom ii enryawy elis on ees Nashville, Tenn”... 4:.:. Nov. 
‘Ehomas:G:-Comell aranec vee Yonkers Nivy facie wa) eased: 
Sylvester.S., Townsend...:%.... Newsy ork, cNeayV acceeaehe, Jan. 
JasisbicCutchepn...csar cee ee eet Pittsburg, Parsichee cake Mar. 
Oscar Zollikofiers, i. <i sien Newey Ork,iNe Whe oan see eee Dts 
APD S Collins tid she & tay sts artes New Britain, Conn...... . Apr. 
Wit. Ore damsint ats nacre a's eter Richmond) Vacc.< se anes May 
CAL Bennett a ror. sctte eekta. vem Freehold PN.ir. esas ek cae OLY, 
Wilbureh sGownsend}.4.....ce ING WHY OTK Nea Y sues ea Feb. 
POMYUR ST homasacan cate ys ei tertd IN GWAYOLISHN co V Sete snags ae Nov. 
JOSeD FW eekset eg. as =.c cree Pittsburg Paco goss ven Deer 
Jotin Wie well signee 2 stole: shaate New Brunswick, N. J..... Jan. 
Pred WieN ortonicenti. +s tore Peas Has ankd seuss chars aoe Oct. 


Number deceased while’on’ Roll, 72.3)... an oes gl. 
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